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‘Based on an average of consumer-reported problems at 3-months"ównership in à survey oL Ford and 
competitive models designed and built in North Amerga Sales leadership based'on Divisionatsales:: 
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ONLY THE NEW FORD F-150 


BROUGHT HOME THE PRESTIGIOUS 
| 1997 MOTOR TREND 


ГКИС К OF THE YEAR AWARD. 


ONLY STANDARD f 
SUPERCAB THIRD DOOR. f 


IT'S THE ONLY TRUCK 
WITH SO MANY ONLYS. 


LHE 


O _ 4 ONLY TRUCK IN ITS CLASS 
“a” 2 | WITH AVAILABLE OVERHEAD CAM 


T V-8 ENGINES — INCLUDING THE 
EN NEW 54L TRITON™ V-8. 


ONLY 60/40 SPLIT 
REAR BENCH SEAT 


121997 Coleman Powermate, Inc, 
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POWER TO 5 


POWERTO — 
CAR OWNERS. ` 


Powermatre 
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www.allstate.com ©1997 Allstate Insurance Company. Northbrook, Illinois, All Rights Reserved. 


Who's picking your kid up after the prom? 


Unfortunately, some kids drink on prom night. So please plan alternate transportation, or your local 
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hospital тау do it for them. To help & С тахт! 57 ex keep your teen safe, see your Allstate Allstate 


Agent or call |-888-ALLSFTY. Being in good hands is the only place to be? Youre in good hands. 


THE WHAT'S NEW MAGAZINE 


MIRROR MAGAZINE 


4 What's New: 
1 After 85 years, 
this beetle gets 
a name. 


L8 Out-Rageous Pontiac, pocket 
PowerShot camera, portable 
satellite dish, and much more. 
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Popular Science 
Tracingthe growth of 
home technologies. 
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COVER STORY 


Newsfronts: 
31 Computers & Softwa 


34 Hiding in 
Plane Sight 
Stealth aircraft own 
the night. Now they 

want the day. 


doe Science & Technology 


43 Automotive 


ДӘ Home Technolog! 
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Cover art John Frassanito 


& Associates 104 Looking Back 
; Founded in 1872 Volume 250 Number 5 
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The role airbags play. 


Thin is in: Plasma TVs 
can be larger without 
being thicker. 


New building methods i improve a Tome 5 energy 
efficiency, at no extra cost to the homeowner. ` 
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Soe -up pichies raise hopes fora fife. sustaining 
ocean beneath Europa’ s frozen crust, | 
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LEBRATING : ; 
4 n There's a science to imbibing pleasurably—and | 
maybe, in moderate doses, healthily. 
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Can our scientists really 
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create gold in the laboratory? 
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innovations over decades, producing thousands of imaginative and 


successfully commercialized products.” Like Scotch™ Magic’ Tape; 


It’s America’s highest award for (есі 


confirmation of our commitment to going 
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Saving Lives, and Copying Life 


SUDDENLY, IN A WORLD FRENZIED by statistics, the tide of opinion has turned 
against automotive airbags. What is lost in the recent “death by airbag" head- 
lines, however, is the well-documented fact that, properly used, airbags have 
saved hundreds more lives than they have harmed. Getting beyond the num- 
bers, Automotive Editor Dan McCosh looks closely at how airbags work when 
the forces of a crash are unleashed. With better education and improvements 
in the technology, airbags can easily save twice as many lives. This is no time 
to be overregulating or over-litigating a genuine advance in automotive safety. 


Speaking of headlines, "Hello Dolly" may turn out to be the science headline of the year—perhaps the 
decade. Dolly, of course, is the cloned sheep from Scotland. This story is still developing, as everyone from 
the pope to the president grapples with its ramifications. Contributing Editor Mark Uehling provides a short 
course on how researchers turned science fiction to fact.—Fred Abatemarco, abatemarco@popsci.com 


Memories of P.S. 


THE IMAGE OF the January 1929 
cover really hit me as familiar when 
I saw 125 Years of POPULAR SCIENCE 
[Feb.]. In my attic, I found a com- 
pendium of 1929 stories assembled 
by my dad years ago. On top was the 
slightly torn January 1929 cover he 
chose to bind the other stories with, 
including the article on the Wright 
brothers. Reading those POPULAR 
SCIENCE stories from the late '20s 
through the '50s had sparked my 
interest in science as a youngster— 
and led to my career as a mechanical 
engineer. Now I am the subscriber 
to POPULAR SCIENCE, and I share my 
new issues with my 84-year-old 
father. Thanks for the memories. 
Jim Stana 
Orlando, Fla. 


Dog Sounds 


THE HYPERSONIC SOUND speak- 
ers mentioned in "Sound sans 
Speakers" [Electronics Newsfront, 
Feb.] appear to be an incredible 
advance. But because they use 
ultrasound waves, one question 
remains: Will my dog go crazy? 
Tony Vorell 
tonyvorell@juno.com 


Don’t worry: Your dog will be fine. 
The central operating range of the 
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HSS speakers is 200,000 Hertz and 
above, and the hearing range of dogs 


is 120 to 100,000 Hertz. 


Adjusting for Airbags 


“SOFTER AIRBAGS Coming" 
[Automotive Newsfront, Feb.] says 
that adults sitting too close to air- 
bags have suffered fatal injuries. 
But I found a possible solution in 
the same issue in "Women in 
Cockpits" [Science & Technology 
Newsfront]. А diagram with this 
article shows how the cockpit will 
be modified to accommodate pilots 
with various body types. One modi- 
fication, for shorter pilots, is an 
adjustable foot pedal. The automo- 
tive industry could accommodate 
shorter drivers in a similar way. 
Roger Mindel 
Silver Spring, Md. 


Cable Complaints 


“CABLE TV STRIKES Back” [Feb.]? 
More like “Cable Strikes Out!” So 
the cable television industry took 
the basic satellite box and made a 
few changes to once again lock con- 
sumers to the wires. Big deal! If, 
like me, you have been frustrated 
more by the monopoly a cable com- 
pany has on your business than the 
poor service, then the last thing you 
want to do is buy a new cable box. 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader@ popsci.com 
www.popsci.com/context/resources/ 
Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters@popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: askpopsci (2 popsci.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address please write to: 
Popular Science 

P.0. Box 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

E-mail: popsci@neodata.com 


POPULAR SCIENCE ONLINE 
Visit our World Wide Web site at 
http://www.popsci.com 


PopularScience 
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Editor-in-Chief & President Fred Abatemarco 
Executive Editor Cecilia Wessner 

Art Director Christopher Garcia 

Managing Editor Candace Golanski 

Science Editor Dawn Stover 

Automotive Editor Dan McCosh 

Technology Editor Frank Vizard 

Departments Editor Mariette DiChristina 

Copy Chief Bob Sillery 

Online Editor Suzanne Kantra Kirschner 
Associate Art Director Ronan J. Keane 
Assistant Art Director Russell Hantman 

Staff Photographer/Photo Editor John B. Carnett 
Graphics Production Coordinator Isabel Zambito 


IF DES MOINES is any evidence, 
then cable's *digital counteroffen- 
sive" is a seriously telegraphed 
punch, at best. Here, TCI has 
stopped work on expanding the 
available channels above a piddly 
thirtysomething, it replaced popu- 
lar channels with others that it 
owns, and it has reduced cable 
access for the local university. Га Graphics Consultant John Grimwade 
4 А à ы Assistant Editor William L. Thieriot 
buy a satellite dish in a heartbeat if кын aktat Кы Wis 


I didn’t live in a condominium that Executive Assistant Marcie Mason 
Sclence Editor Emeritus Arthur Fisher 


= 
"кзы "т 
= 
== 
= 
— 


| li i | Illi | 


ZIP" DRIVE. CONSIDER IT 
STANDARD EQUIPMENT. 
THESE GUYS DO. 

Make sure your next computer has a 
Zip drive, the new industry standard, 
pre-installed in systems from these 
leading manufacturers. 


doesn't allow it. sini йш. ч= | ' | 
uting Editor Chris, O'Malley ~ = | - 1 
James Jones Far East Editor Dennis Normile ka = Раска га Ве! І. 


Contributing Editors Stephen А. Booth, Stuart Р. Brown, 
Andrew Chaikin, Robert Gannon, Judith Anne Gunther, 
Don Sherman, P. J. Skerrett, Gina Smith, Tony Swan, 
Bill Sweetman, Mark D. Uehling 

Editorial Intern Kevin Miller 


" , Popular Science Properties 
FAR FROM BEING about “Snoops Vice President & Publisher John B. Crawley 


[Jan.], your article explains the mean- Vice Preskient, Business Development Deb Lees 

Advertising Director Michele Folman 

Eastern Advertising Office: Bill Buchanan, Ann Cusack, 
Allyson Deane, Lisa Friedman, Chris Leins, Beth Wayne, 
Brenda Charles (212) 779-5000 

Midwest Advertising Office: Manager Hans Theisen, 

Brian Stalzer, Dawn Zabel (312) 337-7896; Los Angeles 
Advertising Office: Manager William M.C. Miller, Moira 
Shepard (310) 315-4380; Detroit Advertising Office: Manager 
Bob Baumuller, Lynne Gushman (810) 350-3800; 

San Francisco Advertising Office: Manager 

Ed Gotfredson (415) 954-8525 

Direct Response Advertising: Diane Pahl, (313) 730-9717, 


Clive, Iowa 


Snooping Around 
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ing of "information age." What's on 
the Internet are, for the most part, 
public records available to any person 
who calls, writes, or travels to a gov- 
ernment agency. Using your comput- 
er simply means that one no longer 
has to call, write, or travel. Does that 
make a person a snoop? I hardly 


Ya Classified Advertising Sales: Elizabeth Irving, Brian Levine 
think so. deeds 
Frank Thomas Sales Development Director Ellen Pedersen 
intell@coqui net Research Director Yolanda Sandulescu 


Promotion Director Joanne Greco 
General Manager Jill Raufman 
Associate Business Manager John Waye 
Advertising Coordinator Gina Gregory 
Consumer Marketing Director Dan Dynan 
Director of Retall Sales Marcia Orovitz 
Production Director Laurel Kurnides 
Production Assistant Toni Peterson 


Prepress Manager John Francesconi 


What Time Is It? 


IN YOUR ANSWER regarding doc- 
uments signed at midnight [FYI, 
Feb.], you say that a day begins at 


r^ GATEWAY2000 


0000 and ends at 2400. This isn't “SF Times Mirror € HEWLETT 
hd Magazines | PACKARD 


true. A digital clock goes from 
23:59.59 to 00:00.00. The time 
2400 never appears on a clock. 
Craig Lawrence 
craigcs[@ aol.com 


You are right in stating that clocks 
do not display 2400 as a time. It is 
also correct, however, to say that a 
document signed exactly at midnight 
could be dated 2400 October 21 or 
0000 October 22. 


i Б шш шш шш шшш ш шшш шш 


President & Chief Executive Officer Efrem Zimbalist IIl 


Senior Vice President, Finance & Administration Michael J. Haugh 
Senior Vice President/Operations & Multimedia Scott W. Kabak 


Senlor Vice President Fred Abatemarco 
Senior Vice President Jason E. Klein 
Senior Vice President James Nuckols 


Senior Vice President/Business Innovation Nancy C. Walker 


Vice President/Accounting Nicholas А. DeCarlo 


Vice President/Finance Kerry Larmore 


Vice President/Human Resources Kathleen Casey 


Vice President/Manufacturing Kit Taylor 


Vice President/Information Systems Robert Cudworth 
Vice President/Administrative Services James F. Green 


Director/Telemarketing Richard Goldberg 
Director/Corporate Sales Nicholas M. Ricci 
Director/Multimedia Dominic Schmitt 
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UNISYS 


NEW, LOWER PRICE. 
Visit your local retail store 
or corporate reseller, 
or you can even see us at: 
www.iomega.com 


TONS OF STORAGE SPACE. 
Increase your storage space — 
100MB at a time for as low as 

$14.95 per disk. Perfect for storing 
and running your whole office. 


ном TO HOLD 70 floppy disks 
IN THE PALM OF YOUR HAND. 


COMPLETE PORTABILITY. 
The Zip™ drive and Zip disks are 
small, lightweight, and rugged. 
Which means you can take work 
home, on the road, or anywhere 

else you need to go. 


T 


FAST, EASY BACKUP. 
Hooks up fast to your PC or Mac. 
And, at up to 20 times faster than 
that old floppy drive, it's great 
for making copies of everything. 
So the next time your computer 
spazzes out, you won't. 


ARI 
e e 
“Ses іп one 


OVER FIVE MILLION OUT THERE. Forget about that old floppy drive. Zip drives are 
everywhere; at home, in schools, and at the office. In fact, they're the perfect complement to today's MMX” 
-echnology-based systems. And with so many Zip drives out there, it's тоге than just compatible, it's universal. 


BECAUSE IT'S VDUR SEURE Tomega. 


1997 lomega Corporation. lomega and the Iomega logo are registered trademarks, and Zip and “Because It’s Your Stuff are trademarks of lomega Corporation. MMX is a trademark of 
ntel Corporation. All other trademarks are tha property of their respective holders. Prices listed are estimated street prices. Actual prices may vary. Zip is compatible with Windows® 95, 3.1, 
Т, DOS, 05/2, and Мас OS, Up to 20 times faster using the SCSI or IDE models, up 10-5 times faster using the parallel port model. 


-Passenger Mer 
Smooth, roomy, quiet and powerful. For the person who not only ha 
Winner of both a Five-Star Rating in government crash test 
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ЖЕ» J ‘Driver and passenger front crash test data only useful іп comparing vehicles within 500 lbs. Loyalty information based on 1996 Polk Companies data and New Vehicle Customer Surve 


= 


О 
ot 
int HL 


Se c 


тақ” as 


MED 


[2 
ЕЕ. 

ke т 

ы" тт 


Mercury Ф 


IMAGINE YOURSELF 
IN A MERCURY 


-ury Grand Marquis =ч 


Лепгу of friends but who also knows how to treat them. 
nd а Best-In-Class Polk Household Owner Loyalty Parl. 


т a Grand Marquis brochure call 1800 446-8888, or visit www. бое N com. 


1997 MINA, Inc. 
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Tried. And True: 


There's a good reason Laredo" Light Truck Tires are made tough with 
DuraShield® construction. They're put to the test every day to be as reliable, 
as dependable and as true as the folks who choose them. 
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Tools Tracing technologies 
designed for better living. 


Cordless Cutters 


CORDLESS LAWN MOWERS have moved from novelties to 
viable products with enough battery power and fea- 
tures to justify still-high prices. Environmental 
regulations gave these mowers 
the biggest push, we wrote in 
1994. The Weed Eater Robotic 
Solar Mower (left) now lets us 
take a "mow-my-lawn- 
for-me" attitude. 


EDITED BY BOB SILLERY 


Home Technology Ж” 


Drilling on a Charge 


CORDLESS CONVENIENCE has now 
been with us for four decades, but 
was a marvel when PoPULAR SCIENCE 
covered Black & Decker's nickel-cad- 
mium-powered drill. The charger gave 
a power boost in five hours, or 
recharged fully overnight—while 
some of today's tool batteries 
recharge in minutes. 


Beyond the Icebox 

THE GUARDIAN, the first self-con- 
tained home refrigerator and the 
predecessor of Frigidaire units, 1s 
developed in a backyard shop. 
"There is no scientific reason why.a 
home refrigeration machine should 


not be a success," we state in 1916. 
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Suggested for homes over the 


Geodesic Dome 


THOUGH THERE have been 
many alternative structures 


years, few fire the imagina- 
tion as Buckminster Fuller's 
domes. In 1966, we cover a 
“sun dome,” which keeps 
temperatures 20 to 30 
degrees warmer indoors than 
outdoors. The domes are also 
extraordinarily strong. 


The Big Chill 
WILLIS H. CARRIER creates 
an air-conditioning system 
to control humidity in a 
lithography plant. POPULAR 
SCIENCE follows the technol- 
ogy through the early part 
of the century. As air con- 
ditioning becomes common 
in the 1950s, we ask, “Will 
Your Next House Have 
Central Cooling?” 
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YEARS OF PopularSc' | \ 


ЕСІМ \ «\ Edison’s Bright Idea 


| \ AFTER RELYING on flame for ages, indoor 
Faster Food \ lighting meets the industrial age with the 
THE FIRST microwave cooker, a bulky | 4^ invention of Thomas Edison's light 
model called a radarange, is devel- | ый bulb. In February of 1880, we note а 
oped. The smaller models emerge in | crucial step toward a modern bulb (left) when 
the 19705; by 1973, the boom is | \ | Edison uses current to heat a carbon filament 


on. In "The Facts About Microwave 
Ovens," POPULAR SCIENCE offers a guide 
to 36 products from 22 makers, and 
explains how magnetrons generate 
microwaves and cook food. 


to produce a "pleasant, moderate light." 


Infrared 
radiatio 


Superwindows 


INSULATED WINDOWS take off with the 
introduction of "superwindows," which can 
sometimes be more efficient than walls. The 
windows reflect or retain heat as needed for 

energy efficiency. Here, an inner low-emissivi- 

ty panel reflects infrared energy, thus reducing 
heat loss (and heat gain in summer). 


| Solar 
energy 


Cure for Drafty 
Houses 


OWENS CORNING develops the 
binding that makes possible 
fiberglass batt insulation com- 
monly installed in wall cavi- 
ties. By 1953, enough home 
insulation options exist for 
POPULAR SCIENCE to detail "The 
Why, What, Where, and How of 
Home Insulation." 


Harnessing the Sun 


WHILE OTHERS are satisfied with solar heating in 
the energy-aware ‘70s, PoPULAR Science goes that 
one better: "With clever engineering," we note, 
"sun power can cool your house, too." Against the 
threat of global warming in the '80s, we see solar 
power "poised for a burst of energy." 


сө 


Also Noted * 1980s Development of 
engineered lumber. 


° 1880s Use of U-shaped * 1980s Advent of the “smart,” 
water traps blocks deadly or automated, house. 


sewer gas. * 1980s Energy-efficient 


е 1910s Electric drill and “zoned” heating developed. 
dishwasher invented. * 1990s Experimental 

% 1950s Chainsaw comes microwave clothes dryer 
to consumers. debuts. 
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NEW GEARSHIFT, NEW CLUTCH, ~ 
NEW BRANE, AND А HIGH TORQUE MOTOR. 
THIS THING IS BUILT LIKE ТШ. 


A 14.4-VOLT MOTOR CRANKS OUT MORE POWER. A NEW 


кезе 


24-POSITION CLUTCH SETS SCREW DEPTH RIGHT 


WHERE YOU WANT IT. THERE ARE TWO GEAR RANGES, 


HIGH FOR DRILLING AND LOW FOR MAXIMUM TORQUE. 


A T-HANDLED GRIP MAKES IT COMFORTABLE. AND AN 


AUTOMATIC BRAKE STOPS IT WHEN YOU LET GO OF THE 


TRIGGER SO YOU CAN START THE NEXT SCREW WITHOUT 


WAITING. THIS NEW CRAFTSMAN T-HANDLED CORDLESS 


GIVES YOU MORE WORKING TIME FROM EACH BATTERY 


CHARGE, TOO. SO YOU GET SOMETHING YOU MIGHT 


МОТ GET FROM YOUR TRUCK — GOOD MILEAGE. 


CRAFTSMAN. 


EXCLUSIVELY AT SEARS AND SEARS HARDWARE STO RES 


© 1996 Sears, Roebuck and Co. 


ووو و و و و و و و РЕ нн м‏ 


SMIRNOFF” VODKA 40, 45.2 & 50% Alc. by Vol. distilled from premium grain 200 
(01996 Ste. Pierre Smirnoff FLS (Division of Heublein, Inc.) Harttord. CT—Made in U.S.A. 
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Experience the thrill of the legendary courses 
where it all began. Enter the Smirnoff Pure Fantasy 
Sweepstakes, and you may win one of these prizes. 

2 GRAND PRIZES: all-expense paid, 5-day, 4-night 
trip for two to St. Andrews, Scotland. 


GOLF 
Get Square 


| 1 
5 First Prizes: Set of 10 Second Prizes: 
Cleveland VAS* Irons Cleveland VAS 


Titanium Drivers 


24 Third Prizes 
TOP-FLITE 


ған ғы 
Tie Й carat ігі” 


OFFICIAL RULES—NO PURCHASE NECESSARY 

1, Complete an official entry form, or on a plain 31a 5" paper, handprint your name, address, zip code, telephone number and the words 
“SMIRNOFF PURE FANTASY GOLF SWEEPSTAKES”, Enter as often as you wish, but each entry must be mailed separately to SMIRNOFF 
PURE FANTASY GOLF SWEEPSTAKES, РО. Box 8578, New Milford, CT 06776-8578. All mail-in entries must be postmarked by July 23. 
1997 and received by July 30, 1997, Mechanically reproduced entries submitted by mail are void. 

‚ Grand Prize (2): A 5-day, 4-night golfing trip for two to Scotland. Includes roundtrip air transportation from a major airport nearest 
the winners home, hotel accommodations, ground transportation, greens fees and 2 meals per day. (Est. retail value 55,150); First 
Prize (5): Set of Cleveland VAS« Irons: (Est. retail value $600 each): Second Prize (10): Cleveland VAS Titanium Driver: (Est. retail value | 
5299); Third Prize (24): Top Flite Z-Balata “The Longest Balls": (Est. retail value 540). Winners will be selected in a random drawing from | 
among all entries received. Drawing will be conducted by CCM, whose decisions are final on all matters relating to this sweepstakes. 
Odds of winning are dependent upon the number of entries received. All prizes will be awarded and winners will be natified by mail. 
Limit one prize to an individual or household. Prizes are nontransferable and no substitutions are allowed. Sponsor and its agencies 
assume no responsibility or liability for damages, losses or injury resulting from acceptance or use of any prize. Taxes, if any, are the 
responsibility of the individual winners. Winners will be required to verify address or execute an affidavit of eligibility and release 
within 14 days of notification attempt or the prize will be forfeited and an alternate winner selected. Trip subject to availability and 
confirmation of reservations, and must be taken from September 30, 1998 through October 4, 1998. Verification of golfer's handicap | 
may be required for play on certain courses, Certain restrictions may apply. Entry constitutes permission to use winners names and 
likenesses for promotional purposes without further compensation except where prohibited by law. No responsibility is assumed for 
lost, misdirected, illegible or late entries or mail. 

3 Sweepstakes open to residents of the U 5. who are 21 years of age or older as of March 15, 1957, except employees and their families 
of Heublein, inc, ther wholesalers, distributors, retailers, TIMES MIRROR MAGAZINES, their affiliates, subsidiaries, promotional and 
advertising agences. This offer is void in the state of Utah and wherever else prohibited or restricted by national, state or any other 
governmental laws. Subject to all federal, state and local laws 


4, For a list of winners, available after 10/15/97, send a stamped, self-addressed envelope to: SMIRNOFF PURE FANTASY GOLF WINNERS 
LIST, c/o ССМ, 470 Park Avenue South, New York, МҮ 10016. 
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Send tn to: 
The Smirnoff Golf Sweepstakes, 
PO. Box 8578, New Milford, CT 06776-8578 Ps 


| | | 
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| SMIRNOFF | 
| | 
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ENTER ME IN THE SMIRNOFF PURE FANTASY SWEEPSTAKES. | 
| Эи = | 
| Address | 
| City — коз. State | 
| гір. — — Telephone __ ызыл | 
| Аде: 21-29 30-4 — USES. БЫ | 
| | 
| | 
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г Everyone 


THE DODGE COPPERHEAD is one venomous 
тэ | snake that won't take a serious bite 
ics out of your bank account. 
This two-seat concept 
roadster has the fast 
looks of its sibling, the 
Viper, but packs a more 
affordable 2.7-liter, 220- 
horsepower V6 under the 
hood. Expect this rear-wheel- 
drive nos to be priced competitively with the 
BMW Z3 and Porsche Boxter—a base price of less than 
$30,000—if it makes it to production. www.4adodge.com 
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Tubular Sound 


| DESIGNED FOR enjoyment throughout a 
room, SoundTube stereo speakers disperse 

sound over 360 degrees, rather than aiming 

for the “sweet spot” targeted by traditional ! ! 
rectanqular speakers. Prices start at $450. SoundTube Enter- 
tainment Inc., Box 1120, 505 Main St., Park City UT 84060. 


Price and Performance 


COMPAQ'S PRESARIO 2000 series com- 
puters, which cost less than $1,000, 
come packed with features you'd ex- 

pect in more expensive machines. 
These include a 133MHz Cyrix Media 
GX processor, 24MB RAM, 2-giga- 
byte hard drive, 33.6bps modem, 

MPEG-1 video support, 

= К, and integrated stereo 

AES speakers. The 

companion Pre- 

sario V400 14-inch 

SVGA monitor costs less 

than $300. www.compag.com 
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Meet the Beetle 


IF IT WERE A SNAKE, it might have bitten someone. 
But this beetle waited in collections for 85 years 
before being properly identified. Kipling W. Will, a 
graduate student, and James K. Liebherr, professor 
and curator of the insect collection at Cornell Uni- 
versity in Ithaca, New York, were working through 
specimens when they “discovered” the beetle, 
now named Platynus indecentis, hiding 
among other, similar specimens. The 
half-inch-long predator, which lives 

in bogs and is a native of the 

Ithaca area, had never been 

properly identified. ; 


A Family Jet-Boat 


WITH ITS driver-up-front styling, you might mistake the Sea Doo 
Challenger 1800 jet-boat for a motorboat. Its two 800 series Rotax 
Marine powerplants deliver 220 hp through twin thrusters, easily 
handling the 18-foot craft's maximum load of five to seven passen- 
gers. Price: $17,000, with trailer. Bombardier Motor Corp., 730 E. 
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Scooter for Adults 


ADULT-SIZE SCOOTERS have been a craze in Austria; 
now, they're here, Moving Violations' Sidewalker has 
six models, including a 26-inch downhill 

racer with front suspension. They're 
more than toys: A German 
team covered 342 miles in 
24 hours, at a speed of 
16.5 mph.The basic 
scooter costs $249; 
the top-of-the-line 
downhill version, 
$800. Moving Viola- 
tions, 2366 Mile 

Hwy., #261, Pitts- 
burgh PA 15239. 


Pocket PowerShot 
CANON'S NEWEST digital camera, the 
PowerShot 350, has a larger viewing 
area and is less costly than the Power- 
Shot 600; plus, it slips easily into your 
pocket. The $699 camera has a built-in 
color LCD screen and flash, a resolution 
of 640 by 480 pixels, autofocus, redeye 
reduction, and a 2MB flash memory card 
that holds up to 47 pictures. This model 
works with Windows or Mac systems and 
has a video-out port so you can show 
pictures on a TV. www.ccsi.canon.com 


19 


Of all the speculation about the new Corvette 
over the years, the biggest misconception was 
that it would be a sort of warmed-over C4. 

This was because of the way we masked all 
of our prototypes to make them look like C4s. 


We certainly didn’t try to dispel this notion. 


pf اف‎ 


1 Br. 


| The engine is entirely new: aluminum, deep-skirt, 5.7L, 
345 hp at 5600 rpm, 350 ft.-Ibs. of torque at 4400 rpm. | 


In fact, we were so tight-lipped about the C5 
all along that I think people just assumed we 
had nothing to say about the car. 

When the reporters finally drove it, they were 
probably a little awestruck that the Corvette had 
been reinvented. And, in fact, there are only a few 
holdover parts on the car; everything else is new. 
But that was the intention all along, to make the 


new Corvette a big surprise, a revolution. 


To Change A Classic The big dilemma right from 
the outset was how much change to incorporate 
into this new car. The goal was to maintain the 
spirit and soul of past Corvettes. We examined 
the weak points and turned them into strengths, 
I like to say the things that were good, we made 
great, and things that were great are even better. 


(The honest-to-goodness trut! 


Announcing the 1 


In fact, there was even some concern about 
making the car too civilized, and maybe people 
would lose their fascination with the Corvette. 
When this was researched, we were all surprised 
to find that far more important than how this car 
looked — three times more important — was 
how good it was, how dependable and reliable. 


This became our top priority. 


Ride, Handling, Structure The performance 


numbers are impressive [175 miles-per-hour, 
0-60 in 4.7 seconds (manual), 345 horsepower; 
speculation about all these numbers has been 
true], but it’s the ride and handling that really 
make the C5 a different car. 

The handling is easy, natural, free of surprises; 
you wouldn't have any hesitation about sending a 


friend out to drive this Corvette. Even the most 


te 
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By David Hill, Chie 


| The new center tunnel structure and hydroformed perim 


complete novice will feel the difference in ride 
quality. You can go 500 miles or more in one 
sitting and still be in really good, alert shape, 
with a clear head and clear hearing, because 
the ride has been quiet and easy. 

We had some people drive the car from Ohio 
down to Florida and Arizona. They talked about 


how good they felt because the car is very kind. 


ath of 5 


rvette Engineer 


e make the new Corvette 450 percent stiffer than the с) 


More than anything else, the improved ride 
is the result of increased rigidity. Structurally, 


the C5 is 450 percent stiffer than its predecessor, 


land it shows. This stiffer structure allows the 


new SLA (short-arm, long-arm) suspension to 
do its job properly. 


No other car has achieved the feeling of a very 


expensive touring sedan, even though it's a high- 


bout the C5 Corvette, after АП.) 


eculation. 


performance sports car, and even though the 
roof is removed. In fact, the C5 has the stiffest 
frame of any open-roof production sports car. 
It's solid; it communicates an unprecedented 
level of goodness because of its breakthrough, 
best-of-class kind of structural integrity. 


Entry, Egress, Leg Room Now the interior space 
is expanded due to the extended wheelbase and 
the new rear-mounted transmission and fuel 
system layout. There’s more leg room, and 
we made entry and egress easier. 

No matter how much someone says that a sports 
car should be challenging, we found that while 
people will put up with minor inconveniences, 
they'd much rather not be hassled by a car. Even 
sports car drivers want leg room, and they like 


to get in and out of their car easily. Almost every- 


one we asked felt the same way, from average- 


size people to professional football players who 


attended a seminar we held in Chicago. 


The C5 transmission is located in the rear for better 
weight distribution and increased interior space. 


The Next Corvette While the C5 is in some senses 


a traditional small-block V8 Corvette, it really is 


a different car than the Vette you've known. It's 


different in ways I think people will appreciate. 


It's been a long, challenging project, and it's 
been hard to keep quiet about this whole thing 
all this time. Now the new Corvette is real. And 


now all those years of speculation end right here: 


with our new car, right on the showroom floor. 


As for the speculators and spy photographers, 
I guess their work is done. 


Then again, there's always '98. 


Call 1-888-NEW-VETTE 
or visit www.chevrolet.com 


Corvette and the Corvette Emblem are registered trademarks 
of the GM Corp. ©1997 GM Corp. Buckle up, America! 8 


WHAT’S NEM 


Digital Pooh 


THE WINNING ways of Winnie the 
Pooh come to CD-ROM with Dis- 
ney Interactive’s Ready to Read 
with Pooh. Pooh teaches tod- 
Шеге pre-reading skills such as 
letter recognition and phonics 
through nine whimsical activi- 
ties, such as sorting his honey 
pots and experiencing Tigger's 
jack-in-the-box. The $40 disc is 
available for Windows or Mac. 
www. disney.com 


GPS for Laptops 


DELORME IS packaging its Street 
Atlas USA 4.0 CD-ROM software 
for laptop computers, with a link 
to the Tripmate GPS receiver. The 
12-channel receiver sits on the 
dashboard of your car and relays 
your location to the mapping 
software for an accurate fix. 


Reaching New Heights 


TODAY'S TALLEST buildings rely pri- 
marily on single elevator shafts to 
shuttle people to the top. But this 
technology limits these shafts to 600 
meters. For “next generation” sky- 
scrapers, Otis’ Odyssey system en- 
ables one elevator car to travel 
vertically and horizontally through a 
series of shafts to virtually unlimited 
heights. The system is not yet opera- 
tional in any building; Otis says it 15 
negotiating contracts. Otis, Ten Farm 
Springs, Farmington CT 06032. 


| | F 


The Tripmate Hyperperformance GPS Navigation oe ee lists бог $149, 
making it among the lowest-priced GPS products available. DeLorme, 
181 U.S. Route 1 South, Box 298, Freeport ME 04032. www.delorme.com 
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Screening Voice Mail 


IN THEIR ability to receive unlimited 
messages, voice mail systems top 
answering machines, but you lose 
the ability to hear—and thus 
screen—the calls as they come in. 
SoloPoint’s SmartScreen gives you 
back that ability. And just like an 
answering machine, the unit has an 
LED that indicates if a message is 
waiting. Price: $100. SoloPoin Inc. 
130 B Knowles Drive, Los Gatos CA 
95030. www.solopoint.com 


Gigabytes to Go 


SYQUEST'S NEW SyJet drive stores a whopping 1.5 gigabytes 
on one 3.5-inch removable hard disk cartridge, which looks 
like a thick floppy disk. Additional cartridges ($125 apiece) 
effectively give unlimited storage potential—at less than 
eight cents per megabyte. The SyJet is available in an internal 
model ($399) for Windows or Mac systems, as well as external 
SCSI port ($499) or parallel port ($529) models. www.syquest.com 
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Compact but Powerful 


DODGE POWERS UP the compact sport-utility-vehicle 
market with the 1998 Durango, which boasts a 250- 
horsepower 5.9-liter Magnum V8. A 5.2-liter Magnum 
V8 and a Magnum V6 are also available. Optional bench 
seats in the front and rear create seating for 

up to eight people; rear seats fold for more cargo 
room. Price not yet available. www.4adodge.com 


Tape on Demand 


WITH 3M'S pop-up tape dispensers, you'll never 
have to line up pieces of tape on the edge of a 
table again. Precut, two-inch strips are dispensed 
from either a desktop unit ($12) or a model worn 
on the wrist or hand ($4). A package of three, 75- 
strip refill pads is $3. 3M, Stationary and Office 
Supplies Div., Box 33594, St. Paul MN 55133. 


т 1 Е | BEETY та 
ТЕ! сі ГП ЕЕ ЕИ { 
къ Е e ыта d ad A f ы” 54 %. 1 


SONY'S DISCMAN D-465 is the first portable 
compact disc player with an optical digital 


| output port, so you can easily copy your : 
j favorite selections to MiniDisc or other 3 
digital stereo media. Тһе $230 unit features | 


а 20-second buffer for electronic shock pro- 
tection and 18 hours of playback with a re- 
chargeable battery. Sony Electronics, 1 Sony Dr., i 
Park Ridge NJ 07656. www.sony.com 


Survival Machete 
zy 
E OWNING THIS gadget-packed machete won't make you a sec- 
ret agent, but it will make a nice addition to your camping gear. For- 
merly available only to Soviet Special Forces, this 15-inch machete con- 
tains a shovel, ice pick, saw, compass, wrench, screwdriver, wire strip- 
per, navigational sight, matches, and parachute cord cutter. Price: $75. 
Sovietski Collection, Box 81347, San Diego CA 92138. www.sovietski.com 
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Without Intel’s Video Phone, you could 
get the wrong impression about the new arrival. 


Phone calls will never be the MMX media enhancement technology, will give 

same. But then, neither will PCs. you smoother video right over your existing 

The Intel Pentium" processor phone lines? 

with MMX" technology. com- Talking PC-to-PC feels more like talking face-to- 

bined with a video phone, face. lo see a demonstration of Video Phone оп а 

makes PCs more exciting and PC that has a Pentium processor with MMX tech- 
fun to use. Using an Intel Video Phone with nology, visit your computer retailer. And see what 
ProShare" technology, which takes advantage of everyone's been talking about. | > wwwintel.com | 


C 1997 Intel Corporation. * As compared to a Pentium" processor at same speed measured on Intel's Media Benchmark. Actual performance will depend on hardware and software configurations 
as well ая the quality of the telephone connection. Simulated video phone image. Confirm with your PC manufacturer that Intel Video Phone software version supports MMX"" technology. 
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Eye in the Sky 
LAUNCHING THIS summer, the EarlyBird satel- = -— = © 
Good ViDrations 


lite will snap images of Earth's surface that 
capture 11 times as much spatial detail as the 
best commercial satellite imagery available 
today, according to maker EarthWatch. Cus- 
tomers will be able to make online selections 
from the company's Digital Globe database and 
custom-order pictures of specific locations. 
EarthWatch Inc., 1900 Pike Rd., Longmont CO 
80501-6700. www.digitalglobe.com 


NOT ONLY do a scroll saw's 
vibrations make controlling 9 
a work piece difficult, they 
can be tiring for the user. 
The DW788 scroll saw from 
DeWalt tackles this problem 
by redesigning the saw's arm ® 
so it moves vertically from 
only two pivot points at = ? 
the front. Controls are con- 
veniently placed and tools are 
not required to change the EL 
blades. Price: $750. 


acing With MMX 

ONE OF THE FIRST TITLES written to take advantage of Intel's Pentium 
MMX processor, Ubi Soft's Pod gives computer racing a new sense of re- 
alism with its fast-action 3-D graphics and subtle touches like authentic 
shadows and skies. Set on a fictional planet where a cancerous green 
fungus called Pod threatens to de- 
stroy everything, the game is a con- 
test to see who can escape. As 
many as eight people can play over 
the Internet. Price: $50. 
www.ubisoft.com 


OLYMPUS’ DIGITAL recorder may spell the end 
of the microcassette. The D1000 voice recorder 
uses miniature flash memory cards to record 
digital audio. Two card sizes are available: The 
2MB card stores up to 34 minutes of audio; the 


Pit... © iq 4MB card, up to 72. Files can be downloaded to a 
po s / ЖШ computer and sent over phone lines in a com- 
Dun / pressed format to reduce transmission time. Тһе 
NS ri D1000 lists for $250; 2MB cards are $50 each and 
NINE b 4MB cards cost $100. Olympus, Two Corporate Center 
NUS 4 Dr., Melville NY 11747-3157. www.olympus.com 


THAT'S NEW 


Retro Zoom 


WITH A SILVER and burgundy 
leatherlike finish, plus a visually 
dramatic lens cover that opens automatically upon use, the 
Olympus LT Zoom 105 has a stylish retro look. But this $419 
camera isnt all good looks. Features include a 35-105mm zoom 
lens and a 776-step auto-focus system. Its handy night-scene 
mode synchronizes the flash with a slow, four-second shutter 
speed to capture the full image. Olympus America, Two Corpo- 
rate Center Dr., Melville, NY 11747-3157. www.olympus.com 


Dual-Position Brace 


DS invisible Fresheners FOR PATIENTS who have suffered 
на strokes or knee injuries, doctors 
KEEP YOUR CAR smelling new, without air often prescribe a knee brace that 
fresheners in view. Ventsations Scent Clips holds the leg in a rigid, straight 
slide directly into your саг air vents. position. But such a brace can be 
They come in six fragrances and colors. painfully restrictive. Instead, the 
Price: $2.50. Dakota Products Inc., Selectively Lockable Knee Brace, 
Box 1550, Sioux Falls SD 57101. invented at МА5А5 Marshall Space 


Flight Center in Huntsville, Alaba- 
ma, lets the knee bend but locks 
in position when weight is put on 
the heel. This allows rehabilita- 
tion to begin before the knee can 


Local Cruiser carry the full weight of the patient. 


BOMBARDIER’S NEIGHBORHOOD Electric 

Vehicle, or NEV, is not your average golf 

cart. Traveling along at up to 25 mph with 

a range of about 30 miles, the NEV is de- Lever 


le re 
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signed to zip you around residential chet neice 
communities or fairways in sedanlike signal — 
style. The NEV runs on six recharge- | 
Spring 


able lead-acid batteries and has an 
onboard 110-volt charger. A golf 
package with turf tires and golf 
bag holder is available. Detach- 
able doors are optional. List price: 
$6,699. www.nev. bombardier.com/ 
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Four-Door Pickup 


DOUBLE THE DOORS means double the access in 
Dodge's 1998 Ram Quad Cab, which the company 
touts as the first full-size pickup to offer dual 
access doors to the rear seat. It comes with a 
choice of powertrains that includes the full-size 
8.0-liter V10 and Cummins Diesel engines. An 
improved instrument panel plus a passenger- 
side airbag and heated power mirrors round out 
the 1998 model. Pricing for the Ram Quad Cab 
will be available this fall. www.4adodge.com 


Kitchen Remodeler 


PICTURE THIS Home Kitchen software 
shows how components will look together, 
before you remodel. You select brand- 
name appliances, windows, and counter- 
tops. You can experiment with wallpaper 
or paint. Price: $50. Autodesk, 111 McIn- 
nis Pkwy., San Rafael CA 94903. 


Digital with Zoom 


KODAK'S DC120 is one of only 
a few digital cameras to have a 
3x zoom lens. Its resolution of 
1,280 by 960 pixels also raises 
the bar for digital cameras 
priced at less than $1,000. 
Eastman Kodak, 901 Elmgrove 


www.kodak.com 


A New Screen Phone 


PRESS 1 TO HEAR your current balance; press 2 to check on a payment. 
Sybil, a phone with small LCD keys, takes these phone tree options 
and displays them on its LCD keypad. The software that drives 
Sybil applications resides on your PC, not at the company you are 
calling, so the first consumer applications are likely to be phone 
banking and contact databases. The manufacturer expects the 
first consumer applications to be available late this year. Intrinsic 
Solutions, 5 Lafayette Rd., Hampton NH 03842. www.sybil.com 


Rd., Rochester NY 14653-5245. 
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“Office” on Wheels 


WITH A built-in “desk,” the Think Fast Chair 
lets you and your portable PC compute in 
comfort...anywhere. Oversize wheels and a 
rear handle enable you to move the work- 
space to, say, the TV room, with ease. The 
custom-made chair is constructed with a 
hardwood maple frame. Prices start at about 
$1,000. Martin Brattrud, 1224 West 132nd 
St., Gardena CA 90247. 


Rad Soccer Shoes 


REEBOK'S SIDEWINDER Pro Evolution GSC soccer shoes sport more 
than a long name and a radical look. Instead of traditional molded 
studs, teeth of thermoplastic urethane ripple across the outer sole. 
The teeth have 30 percent more surface area to grip the turf than 
conventionally studded shoes, and the patterns are designed to add 
greater support and flexibility. Available in June for $95. Reebok 
International, 100 Technology Center, Stoughton MA 02072. 
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Remote Control Sunshine 


REMOTELY CONTROLLED window shades are 
convenient, but in the past, they required 
cords or hard wiring. Duette PowerRise 
blinds run on batteries and can be pro- 
grammed to raise and lower to preset posi- 
tions. A safety mechanism stops the blind 
from descending if an object is in its path. 
A standard 4- by 5-foot shade costs $657. 
Hunter Douglas, 1 Duette Way, Broomfield 
CO 80020. 


Changes Beneath the Skin 


THE FORD RANGER gets some engine upgrades for 1998. 
The Ranger comes with a 2.5-liter inline four producing 
118 horsepower, a 10 percent power increase over the 
previous model year. 
The 3.0-liter V6 improves 
torque to 178 foot- 
pounds at 3,750 rpm, 
also a 10 percent in- 
crease. All models allow 
quiet, instant 4x4 en- 
gagement at any speed. 
Pricing is not yet avail- 
able. www.ford.com 


Bigger Photos 


HEWLETT-PACKARD'S PhotoSmart photo printer delivers 8- 
by 10-inch prints at near-photo-finishing-lab quality. The 
dedicated printer can also handle regular paper, but it's not 
recommended for use as a general printer, since its output is 
only 300 dpi. Microsoft's Picture It! photo editing software 1s 
bundled with the $500 printer. Hewlett-Packard, 3000 Hanover 
St., Palo Alto CA 94304. www.hp.com 


INSTEAD OF HIDING 
OUR FUTURE 
“TECHNOLOGY 
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FORD MOTORSPORTS 
The ultimate proving ground. 

At Ford, the race circuit is our favorite testing facility. Because going up against real competition 
every weekend is the best way to push our race cars to the limit. What gets improved? Everything from 
engine technology to braking to aerodynamic stability. Who gets the improvements? Let's just say 
a lot of our winning track ideas make their way to the Ford ; 

you can drive. [hats what we call getting great seats. 


— WE RACE. YOU WIN. 


[JOMPUTERS & FJOFTWARE 


EDITED BY CHRIS O'MALLEY 
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Slapstick Science 


THIS IS NOT your father's science 
textbook. But then, if vou've caught 
Bill Nye's manic version of science 
education on TV in *Bill Nye the 
Science Guy," you already knew that. 
What you may not know is that his 
purposeful play has now come to 
CD-ROM. 

The zany scientist and his pecu- 
liar laboratories translate fairly well 
in Bill Nye the Science Guy: Stop 
the Rock! ($40 for PCs or Macs), 
thanks to realistic 3-D graphics and 
frequent video clips of Bill and pals 


Wild guy Bill Nye (inset) helps you 
unlock the secrets of electricity with the 
Van DeGraaf generator, and explores the 
atmosphere with Sky Nye (above right). 
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on the “Муесот 3000" monitor. De- 
signed for young scientists ages nine 
and up, the program leaves you to 
wander through the three floors of 
Nye Labs, encountering odd devices 
that help explain concepts in earth 
sciences. In the process, you 
gather clues that can help 
prevent a gigantic meteoroid 
from hitting Earth (hence 
the title). 

Adults over 30 and other 
linear thinkers won’t much 
care for the haphazard, of- 
ten vexing process of find- 
ing and figuring out the 
devices and clues, but that 
approach may be just fine 


for the Myst generation. The pro- 
gram's only serious flaw is its depth, 
or lack thereof. Many of its devices— 
like the Weatherator, in which you 
specify warmer or cooler variables 
to see weather conditions such as 
fog develop—are too simplistic, and 
don't invite many replays. But Stop 
the Rock! is the first of a planned 
series, so we may yet see more sci- 
ence within the adventure.—C.O. 


PORTABLE 


Mobile MMX 


AS EXPECTED, the multi- 
media-enhancing MMX 
versions of Intel’s Pentium 
microprocessors are showing 
up in many of the latest desk- 
top PCs from Compaq, Dell, 
IBM, Gateway, and others. 
What's surprising is how 
quickly they're showing up on 
airplane tray tables. 

А squadron of MMX 
portable computers—including 
ones from the nameplates above, 
plus Acer, Digital, NEC, Texas In- 
struments, Toshiba, and Micron— 
has landed, or soon will. All use 
either a 150- or 166MHz Pentium 
MMxX chip, so they're not flying 
quite as fast as desktop MMX mod- 
els, which typically use 200MHz 
chips. But the MMX impact is the 
same. Essentially, MMX technology 
adds 57 new instructions to the ba- 


sic code of a Pentium processor, 
most of them designed to handle 
audio and video tasks more quickly. 
Existing Windows software works 
just fine on MMX chips, but pro- 
grams must be specially written (or 
modified) to take advantage of the 
new instructions. 


New MMX notebooks from 
Toshiba (left) and Acer let you 
take the latest multimedia 

sizzle with you—for a price. 


Acer's AcerNote Nuovo 975 
($4,600), IBM's ThinkPad 760XD 
($6,500), NEC's Versa 6050MX 
($5,200), and Toshiba's Tecra 
740CDT ($6,100) are among the 
new wave of flashy, pricey MMX 
laptops. By year end, higher-speed 
ММХ chips are expected to make 
their way into portables, with the 
current chips moving down the 
food chain and into more moder- 
ately priced laptops.— С.О. 


| COMPUTER VIRUSES 


32 


Immunizing the Net 


A COMPUTER VIRUS can cause as 
much discomfort, or even more, than 
some of its biological counterparts. 
And, unfortunately, new viruses seem 
to pop up faster than new flu strains 
during the cold season. Now, IBM re- 
searchers are taking a hint from med- 
ical research by following a similar 


epidemiological model in studying and 


hopefully quelling the spread of com- 
puter viruses. 

In the same way medical re- 
searchers gather evidence about viru- 
ses, the IBM research team is tracking 
information based on computer virus 
infestations, and using simulations to 
test how a virus spreads. Based on 
this model, the team hopes to be able 
to develop the equivalent of an im- 
mune system for computers. 

Although the research is still ongo- 


ing, the potential payoff is huge. Rather 
than be reactive and develop an anti- 
dote for each new virus as it is discov- 
ered, scientists would let the immune 
system do the work. The system, they 
hope, would allow a computer to de- 
velop its own "antibodies" to fight new 
and previously unknown viruses. These 
computer antibodies would work much 
as human antibodies do, recognizing 
and remembering infections, and con- 
sequently responding to them more 
rapidly and effectively. 

According to Steve White, senior 
manager of the High Integrity Com- 
puting Laboratory at IBM's Thomas J. 
Watson Research Center, technology 
such as this will be key as the Internet 
spreads new virus strains faster and 
faster. "Today's viruses are only the tip 
of the iceberg," says White. Some of 
this technology is already used in 
IBM's AntiVirus software.—Jon Pepper 


United Online Bank 


TODAY, DOING YOUR banking on- 
line means buying into one com- 
pany's software and vision of what 
an electronic checkbook should 
do—often with a limited choice of 
participating financial institutions. 
But that may soon change. 
Microsoft, Intuit, and Check- 
free— which have each sought to re- 
cruit customers and banks to their 
particular brands of online bank- 
ing—have agreed to eschew their 
proprietary systems in favor of a 
common scheme, known as the 
Open Financial Exchange (OFX) 
specification. Visa and others are 
expected to join the coalition soon. 
Among other things, OFX paves the 
way for more banks to do business 
electronically by removing the fear 
of investing in the wrong company's 
technology.— C.O. 
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| | MAIL 
Buy a case of Quaker State? Traditional or 4x4" Synthetic Blend Motor Oil and get $3.60 
back by mail. Or buy a case of Quaker State Traditional or 4x4 Synthetic Blend Motor Oil 


and get $4.20 back by mail and additional savings when you also purchase Slick 50° Engine 
Treatment, or Slick 50° Fuel System Formula or Black Magic™ Professional Protectant. 


MOTOR OIL 


YOU BUY 
A case of Quaker State Traditional or 4x4 Synthetic Blend Motor Oil $3.60 
A case of Quaker State Traditional or 4x4 Synthetic Blend Motor Oil 


with one or more of these products: $4.20 
| Buy Slick 50 Engine Treatment (32 oz size), get additional $9.00 
Buy Slick 50 Fuel System Formula (16 oz size), get additional $2.00 
Buy Black Magic Professional Protectant (32 oz size), get additional 92.00 


| SAVE UP TO $13.20 

| 

| MOTE: Offer expires May 31, 1997. This request form may not be mechanically reproduced. All request 
forms must be accompanied by an original dated cash register receipt and qualifying proof of purchase, 
and must be postmarked by May 31, 1997. Only one refund request per envelope. No redemption will 

| be honored for any club, group/organization or legal entity. Not responsible for lost, late, damaged or 
postage due mail or requests. Incomplete or illegible requests will not be honored and will become the 
property of Quaker State. Offer valid only in U.S.A., Puerto Rico and U.S, Military Bases. Allow 6 to 8 
weeks for response. Specialty and Value Packs not included. Can not be combined with any other 
Quaker State offer. Void where prohibited by law. 


г------------ 


on а case of 


MANUFACTURER'S COUPON 


INSTANT SAVINGS 


Quaker State? 
Traditional or 
4x4 Synthetic 
Blend Motor Oil. 


 —————————————— | 


| Official Quaker State Mail-in Rebate FOr otter expires may 31, 1997. 

To receive your rebate: 1. Purchase case(s) of Quaker State* Motor Oil alone or with 32 
oz. Slick 50° Engine Treatment and/or 16 oz. Slick 50° Fuel System Formula and/or 32 oz. 
Black Magic™ Professional Protectant. 2. Fill out and submit this form. 3. Include your 
original cash register receipt dated on or before May 31, 1997 with your purchase(s) circled. 
4. Include the official proof of purchase symbols for the products you are redeeming. These 
include the Official Proofs) of Purchase symbol from the top of the Quaker State case, 
from the inside box flap of Slick 50 products, and the UPC code symbol from the back of 
the Black Magic bottle. 


| 

І 

| 

І 

І 

| 

| 

Number Кеме | 

Item of Cases | Amount | 

Г] Quaker State Traditional or 4x4" Synthetic Blend Motor Oil __@$60 $ i 

Г] Quaker State or 4x4 Motor Oil with Black Magic Professional Protectant ___ @ $620 $ i 

O Quaker State or 4x4 Motor Oil with Slick 50 Fuel System Formula 65620 5 ! 

LJ Quaker State ог 4x4 Motor Oil with Black Magic Professional Protectant | 
and Slick 50 Fuel System Formula 

Û Quaker State or 4x4 Motor Oil with Slick 50 Engine Treatment 

і 

| 


Û1 Quaker State or 4x4 Motor Oil with Slick 50 Fuel System Formula 
and Slick 50 Engine Treatment 


C Quaker State or 4x4 Motor Oil with Slick 50 Engine Treatment 


. . @ $8.20 
. .4$920 $ 


. «$1120 $ 


and Black Magic Professional Protectant ___@%1120 $ | | 

C) Quaker State ог 4x4 Motor Oil with Slick 50 Fuel System Formula, 
Slick 50 Engine Treatment and Black Magic Professional Protectant — —— @$13.20 $ і | 
Name: { | 
Please Print { | 
Address: Арг.#: | 
City: State: Zip: | 
Mail to: Quaker State Spring Car Care Time Rebate Offer | 


РО. Box 6698 Young America, MN 55558-6698 M397 ال‎ 
ШЕШЕП мына шына ШШ шана шына ШШШ шына шына шына шына шына шына шына шына ШШ — ШЫ 
RETAILER: Quaker State will redeem coupon for face value 
plus 8 cents handling, provided you and the consumer have complied | | 
with the terms of the offer. Consumer must pay applicable sales tax. і | 


EXPIRES 9/31/91 


Invoices proving purchase of a sufficient stock to cover coupons must 

be shown upon request. Good only in USA. Void where prohibited, | | 
ar restricted by law. Cash value, 1/100e. Limited to one coupon per 
purchase. Send to Quaker State Corporation PO. Box 8057, Young | 
America, MN 55551-8057, Questions contact Quaker State Retailer | 
Relations open from 7490AM - 6:40PM CST. at (800) 510-2591. 
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Racing Fantasy y Camp! 


No MIEL ES e 


THE TOP RANKED 
OIL FILTER IIN SAE TESTS During March and April, buy a PureONE oil filter and gef 


a FREE Ken Schrader Racing-Tobey Butler 1/64 diecast 
race truck. 


piv? 
“PureONE Racing Fantasy Comp", 3 
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Ж.а Save Bin On America's | 


um. SAVE Big On America's | 
"1 Tire Inflator | 


si L To receive your refund: | 
( SNAP ) T2 NE =» Lee 1) Submit your dated cash register receipt | 


with purchase price circled. 


А TM Refund) 2) Complete this form. 
SNAP 


aoi YBACK мк H 


Р.О, BOX 8001, WALLED LAKE, MI 48391-8001 


ÀÀÀ‏ ڪڪ ڪڪ ڪڪ 
ЛЫ се CE < < E „= > > ———————‏ 
RN‏ ا د و ————— СГ от‏ 


This offer is limited to опе refund per name or address. This form may not be mechanically reproduced. Offer is 
void where taxed, restricted or prohibited by law and is not valid with any other Fix-A-Flat promotion or refund. 
Please allow 6-8 weeks to receive your refund. OFFER IS VALID 1/1/97 7. Must be postmarked by 7/15/97. 


e 3) MAIL TO: CAR CARE FIX-A-FLAT REFUND, i 


$1.00 Ultra Norsk Rebate Certificate 


To obtain your Ultra Norsk Rebate send your dated cash register receipt(s) Í 
with the price of the two Ultra Norsk 3-packs circled along with the original 
proof of purchase sy mbols (UPC bar code) and the completed certificate to: 


Ultra Norsk 3-Pack $1.00 Rebate 
Department 973295, Lubbock, TX 79491-3295 


| Name __ = 


Address 
Іс. B ез ا‎ — o d 


i Offer good only in U.S.A. Void where prohibited, taxed or restricted by law. Allow 6 to 8 | 


СРЕ) 


7%. 


ULTRA >“ 
NORSK 


weeks for refund. Requests without proof-of- -purchase and original cash register receipt will 
not be honored or returned. Original official certificate must accompany your request. 
І Limit one Ultra Norsk 3-Pack $1.00 Rebate per household, family or address. No n 


| PURCHASE OF TWO 
| 3-PACKS. 


requests from groups, clubs, or organizations will be honored, acknowledged or returned 

Will not ship to PO. boxes. Fraudulent submission of ayes requests could result in 
_ federal prosecution under the U.S. Mail Fraud Statutes (18 USC, Section 1341 and 1342). 
This certificate may not be reproduced, traded or sold. Offer expires June 30, 1997, 
[ 9 ИНИ Е БЫНЫ ШШ ШШ ПЕШ ШЕ ЫШ 


mee $1.00/52.00 REBATE OFFER 1 


КЛ ЛААДА ДИ, Seat $1.00/$2.00 REBATE OFFE 


| | a $1.00 Rebate on 24 02. size of Automotive Cleaner, or 24 02. or 32 02. | 
F n € 


sizes of Concentrated All-Purpose Cleaner/Degreaser $2.00 Rebate on | 
1/2 gallon refill size of Automotive Cleaner, or 2 liter refill size of Simple | 


* NON-TOXIC Green Concentrated All-Purpose Cleaner/Degreaser. 
* NON-FLAMMABLE “е d» | 
• BIODEGRADABLE i Name: = 


SEE COMPLETE DETAILS Address: 
ON REVERSE SIDE, 
City: 
e س‎ ~- 


Mail original register receipt with UPC proof of purchase and completed rebate form to: 
Simple Green/SCCT Promotion P. 0. Box 2708 Huntington Beach, CA 92647 
Please allow 6-8 weeks for processing. Rebate offer expires May 31, 1997. 


Save 5150 Оп 
The Outlaw 


| Horse Power Booster 


| То receive your $1.50 refund: 
Pi > a - 4 и 1) Submit your dated cash register receipt with purchase price circled. 
| А E к; E: | T 2) Complete this form. 

Qufaw Ў > | 3) MAIL TO: CAR CARE OUTLAW REFUND, 


Performance Additives 


1 1 The M 
“Оши 


He uen 


i ie 
кє РО. BOX 8001, WALLED LAKE, MI 48391-8001 


Name 


Address 


This offer is limited to one refund per name or address. This form may not be mechanically reproduced. Offer 
void where taxed, restricted or prohibited by law and is not valid with any other Outlaw promotion or refund. Please 
allow 6-8 weeks to receive your refund. OFFER IS VALID 1/1/97-6/30/97. Must be postmarked by 7/15/97. 


=== === 


Offer expires May 21, 1997. 
| ] sg To receive your Quaker State Itasca rebate: 1. Purchase $5 or more of Quaker State | 
Itasca 100% Synthetic products. 2. Complete and submit this form. 3. Include your 
| original dated cash register receipt showing your Quaker State Itasca purchase by May 31, 


Bifil l dal 
On pu of $5 or 997. 4. Include the Official Proof(s) of Purchase from th f ), or the safe 
| 1997. 4. Include the Official Proof(s) of Purchase from the top of case(s), or the safe 
of Quaker State Itasca’ 100% ring(s) from Quaker State Itasca bottles. е5 Е | 
Synthetic Marine Lubricants | i 


NOTE: Offer expires May 31, 1997. This request form may not be | 
mechanically reproduced. All request forms must be accompanied by 
an original dated cash register receipt and qualifyin ю[ of pur- 
chase, and must be postmarked by May 31, 1997. Only one retund | 
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Name: 
Please Print 
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request per envelope. No redemption will be honored for any club, 
group/organization or legal entity. Not responsible for lost, late, dam- 
aged or postage due mail or requests, Incomplete or illegible requests 
will not be honored and will become the property of Quaker 
| State. Offer valid only in U.S.A., Puerto Rico and U.S. 
Military Bases. Allow 6 to 8 weeks for response. Specialty 
and Value Packs not included. Can not be combined with 
any other Quaker State offer. Void where prohibited by law. 


City: | E State: Zip: 


Mail to: 
P.O, Box 6715, Young America, MN 55558-6715 M3 


1. HOW TO ENTER: NO PURCHASE NECESSARY TO PLAY OR RECEIVE А PRIZE. Open to all legal US residents 18 years of age or older 
with a valid driver's license. Print your name, complete address, including zip code, daytime phone number and age on an Official Entry 
Form or a 3x5 card and mail it to Spring Car Care Time Sweepstakes, Department 973304, Lubbock, TX 79491-33(M. One entry per enve- 
lope, mailed separately. All entries must be received by August 1, 1997. No facsimiles or mechanically reproduced entries permitted. 
Sponsor is not responsible for lost, illegible, late, incomplete, damaged, misdirected or postage due entries or тай. All entries submit- 
ted become the property of the sponsor and will not be returned. 2. DRAWING: One winner will be selected in a random drawing from 
all eligible entries received to be conducted on or about August 15, 1997. The drawing will be conducted by an Independent Judging 
Organization whose decisions are final and binding in all respects. Winner will be notified by mail. By participating, entrants agree to 
abide by and be bound by the decisions of the judges and the official rules. Approximately 28.5MM entry forms will be printed and dis- 
tributed, but odds of winning depend on the number of eligible entries received. 3. PRIZE: |1) Grand Prize: A 1997 Starcraft Conversion 
Dodge Ram 4X4 Pick-Up Vehicle (standard cab, auto trans, AC). Approximate Retail Value $30,000. Grand Prize winner will be respon- 
sible for all taxes, vehicle licenses, title, registration fees, automobile insurance and all other costs incurred in claiming, registering or 
using vehicle. Option/upgrade packages are solely the winner's responsibility. Grand Prize winner will be required to execute and 
return an Affidavit of Eligibility and Publicity Release within 14 days of receipt of notification. Non-compliance or undeliverable notifi- 
cation may result in disqualification and prize will be forfeited and awarded to an alternate winner. The prize will be awarded, 4. GEN- 
ERAL: Prize is not transferable and may not be substituted or exchanged except by sponsor, at its sole discretion due to unavailability. 
Winner will be solely responsible for any and all taxes on prize. Subject to all federal, state, and local laws and regulations. By accep- 
tance of the prize, winner consents to the sponsor's use of his/her name, city, residence, photograph and likeness for commercial pur- 
poses without further compensation, except where prohibited by law. Sponsor assumes no liability for personal injury, loss or damages 
resulting from the use or operation of the Starcraft vehicle. Void where prohibited. 5. ELIGIBILITY: Open to all legal US residents 18 
years of age or older with a valid drivers license. Employees of Quaker State, its participating retailers and co-sponsors, The Tucker 1 
Partnership, UMS (United Marketing Services), their respective subsidiaries, affiliates, advertising and promotion agencies and the * 
immediate families of such employees are not eligible. 6. WINNERS LIST: For the name of the winner, available after September 19, | 

1997, send a self-addressed, stamped envelope to be postmarked by September 5, 1997, to: Spring Care Care Time Starcraft MAIL ТО: SCCT Sweepstakes, Department 973304, Lubbock, TX 79491-3304 


Sweepstakes, Department 973304, Lubbock, TX 79491-3304. шын eee eee ee ee ee ee ee es ee کا‎ 


Name: 


Please Print 


Address: Е Apt. 
City: 
state: Zip: 


Day phone: 


Age: 


DVD-It-Yourself 


REMEMBER WHEN CD-ROM drives 
were novel add-ons that came in an 
assortment of upgrade kits? Well, as 
Yogi would say, it’s like déja vu all 
over again—this time with the DVD- 
ROM drives that are based on digi- 
tal videodisc technology. 

Creative Technology, Diamond 
Multimedia, Panasonic, and STB 
are each set to begin selling DVD- 


Panasonic's DVD-ROM kit lets you buy a piece of the future today. 


ROM upgrade kits this spring. The 
first kits are expected to cost be- 
tween $500 and $1,000, and will in- 
clude the DVD-ROM drive and an 
МРЕС-2 video card with Dolby AC- 
3 surround-sound support. While 
only a handful of DVD-ROM titles 
likely will be available before summer 
(mostly phone directories and ency- 
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clopedias), DVD-ROM drives сап also 
play existing CD-ROM discs, music 
CDs, and new DVD movies. DVD 
discs can hold at least seven times 
as much data as CD-ROM discs. 
Eventually, as more titles appear 
and the cost of the hardware drops, 
DVD-ROM drives are expected to 
become standard equipment in desk- 
top PCs, just as CD-ROM drives 
have. Already, a number of PC mak- 


ers—including Gateway and Hewlett- 


Packard—say they plan to include 
DVD-ROM drives in some systems 
by summer. Gate- 
way says it will add 
a DVD-ROM drive 
to one or more 

of its Destination 
PC-TV models, 
for example. 

At least one PC 
maker has already 
delivered DVD in 
a home PC. Tosh- 
iba’s new Infinia 
7220, which runs 
on a 200MHz Pen- 
tium ММХ processor, comes with 
a built-in DVD-ROM drive in place 
of a standard CD-ROM drive. The 
drive is designed to play CD-ROM 
titles at 8X speeds, and 9X for DVD- 
ROM discs. It comes with two DVD 
titles: Leopard Sun/Animal Planet 
and Forrest Gump. No price has 
been set—C.O. 


WEB WATCH | 


Our monthly Web Filter 
(Addresses preceded by http://) 
Internet Waterway 
www.iwol.com/ 

Boating, fishing, and water sports. 
International Space Station 
issa-www.jsc.nasa.gov/ 


| Countdown to a home in space. 


Bermanisms | 
espnet.sportszone.com/editors/ 
gen/action/bermanisms.html 


Baseball nicknames, a la ESPN. 


Intelligent Micro Machines 
www.mdl.sandia.gov/Micromachine/ 
Mightily miniature machines. 
PoliceScanner.com 
www.policescanner.com/ 


Hearing the siren's call. 


Turning on DAB 
www.cab-acr.ca/dr.htm 
Digital radio online. 


Global Network of Environment & 
Technology 

www.gnet.org/ | 
Solutions to our earthly problems. 


Sounds from the First Satellites 
www.amsat.org/amsat/features/ 
sounds/firstsat.html 

Recordings of Sputnik 1, et al. 

The Easter Egg Archive 
weber.u.washington.edu/~davidnf 
/egg.html 

Your software's hidden secrets. 


Comet Observation Home Page 


encke.jpl.nasa.gov/ 


A star gazers guide to comets. 


Families and Computing A FindLaw 
| S | | [| | www.findlaw.com/casecode/ 
Online families who e-mail family, friends а supreme.html - | 
Шы : Searching the Supreme Court. 
Parents say children are more creative | | | 
| e is im —— Extreme 4X4 
| Track personal finances with computer www.extremeáxá.com —— 
| Trim, and trails for off-roading. 
Children watch less than before National Caves Association 
cavern.com 


Families connected to an online service 


A quide to spelunki ng in the U.S. 


Child more at ease with PC than parent | 
р —Suzanne Kantra Kirschner 


Survey of 1,000 American households conducted by Roper Starch Worldwide for Lexmark. 
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Since 1899, 

Copenhagen has satisfied 
the toughest customers. 
That tradition continues. 


New Copenhagen® Long Cut. 
The same premium tobacco. 
Same original flavor. 

In a whole new cut. 
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` WARNING: 


THIS PRODUCT 
MAY CAUSE GUM 
DISEASE AND 
TOOTH LOSS 


СОРТЕ НТІ ОЕ BY DAVE DENNIS 


FICIENCE & FHECHNOLOGY 


EDITED BY DAWN STOVER 


Orbiting Lifeboat 


WHAT IF AN illness or mishap oc- 
curs aboard the future international 
space station, and astronauts need 
to return to Earth quickly? NASA’s 
solution is to have a lifeboat docked 
at the station at all times. The space 
agency has commissioned an experi- 
mental “crew return vehicle,” called 
the X-38, that will test the idea of 
bringing as many as six spacefarers 
home to a soft parachute touch- 
down-—instead of the tricky high- 
speed landing a space shuttle makes. 
Following re-entry into the at- 
mosphere and deceleration to sub- 
sonic speed, the unpiloted craft 
would use a steerable, ram-air 
parafoil to make an automated land- 


NATURE 


Listening Lungs 


DESPITE BEING earless, the Panaman- 


ian golden frog appears to respond 


to sounds made by other members of 


its species. According to zoologists 


at Ohio State University, the unusual 


frog "hears" through its lungs. 
The lungs lie close to the surface 
of the frog's body and vibrate when 


The earless Panamanian golden frog picks up 
sound waves through the walls of its lungs. 
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ing at about 40 mph. This spring, 
a NASA B-52 flying 40,000 feet 
above Edwards Air Force Base 

in California will launch a proto- 
type of the 24-foot-long X-38 
on gliding flights that will test 
the landing concept. 

Built by aerospace engi- 
neer Burt Rutan's Scaled 
Composites in Mojave, 
California, the unpow- 
ered X-38 borrows its 
lifting-body shape from 
the Martin X-24 flown 
in the 1970s during 
space-shuttle devel- 
opment. If the 
X-38 performs 
as predicted, 
NASA wants it 
in orbit by 2002. 


—Stuart F. Brown 


sound waves strike the animals bril- 
liantly colored skin. "In a sense, the 
frog's lungs act as eardrums," explains 
Thomas Hetherington, an Ohio State 
professor who studies the animal. 
Although the golden frog does not 
have the middle and external ears of 
a typical three-part amphibian ear, 
it does have an 1nner ear. Scientists 
are not sure how sound signals travel 
between the lungs and the inner ear 
to enable the froq to hear. 

The frog lives along remote 
mountain streams, where the noise of 
rushing water makes it difficult to 
hear other sounds in the environ- 
ment. Scientists studying Panamanian 
golden frogs have observed that 
the frogs regularly communicate 
using hand signals, waving their 
forearms at each other. Further stud- 
ies of this species may provide clues 
about the evolution of hearing.—D.S. 


The X-38 could bring 
astronauts back to 
Earth in an emergency. 
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Atom Laser 


TWO YEARS AGO, physicists cre- 
ated a new state of matter called a 
Bose-Einstein condensate—a dense 
swarm of atoms that behave like a 
single particle when frozen to near 
absolute zero. Now researchers at 
MIT have taken the discovery a step 
further and invented a new kind of 
laser based on the condensate. 

An optical laser, like those in CD 
players, produces coherent waves of 
light made of photons traveling in 


/lockstep. This enables the laser to 


emit narrow, focused beams. The 
new “atom laser” packages millions 
of atoms into similarly coherent 
pulses. It works only in a vacuum, 
so its practical uses are limited. But 
it could lead to more precise atomic 
clocks, and to tiny computer circuits 
made by depositing individual 
atoms on a chip.—Arthur Fisher 
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Feathered Fossil 


DID DINOSAURS of a feather flock 
together? The widely held theory 
that birds evolved from dinosaurs 
recently got a boost from a feath- 
ered fossil discovered in China. 
But other Chinese fossils suggest 
that birds may not have descended 
directly from dinosaurs, but from 
an earlier common ancestor. 

Philip J. Currie of Canada’s 
Tyrell Museum of Paleontology and 
Chen Peiji of Beijing University 
recently unveiled a remarkable fos- 
sil: the first true dinosaur with 
birdlike, downy feathers. Scientists 
have long suspected that feathers 
might have initially evolved for in- 
sulation, like hair or fur, and later 
became adapted for flight. The 
feathery find is a three-foot-long 
carnivorous animal discovered by 
farmers in the Liaoning province of 
northeastern China. It walked 
upright, and probably ate fish. 

Meanwhile, other fossils found 
by farmers in the same area are 
casting doubt that birds evolved 
from dinosaurs. A team led by Alan 
Feduccia of the University of North 
Carolina at Chapel Hill says these 
fossils belonged to an ancient bird 
the size of a sparrow, called 
Liaoningornis. It lived about 140 
million years ago, earlier than the 
famous birdlike Jurassic creature 
called Archaeopteryx, yet it dis- 
played more advanced physical 
features. For instance, it had the 
breastbone shape necessary for 
flight. Archaeopteryx, which did 
not have this type of breastbone, 
may have glided rather than flown. 

The Liaoningornis findings sug- 
gest that Archaeopteryx may have 
been an evolutionary dead end and 
that, rather than evolving from 
dinosaurs, birds may have simply 
shared a more ancient common 
ancestor.—Manette DiChnstina 


NANOTECHNOLOGY 


Going Up? 


THE IDEA OF a space elevator is 
getting a lift from a group of Ameri- 
can physicists. Two decades ago, sci- 
ence-fiction writer Arthur C. Clarke 
conceived the simple yet fanciful 
notion of dangling a cable 23,000 
miles to Earth's surface from a 
satellite in synchronous orbit, and 
using the cable to operate a space 
elevator. Since no material existed 


Computer-simulated carbon nanotubes 
stretch, twist, and bend without breaking. 
son and two other physicists at 
North Carolina State University. In 
a computer simulation, they found 
that a honeycombed tube of carbon 
atoms, called a nanotube, was capa- 
ble of withstanding tension of as 
much as 200 gigapascals—the 
equivalent of supporting a 20-ton 
load on a one-millimeter-thick car- 
bon thread. The magic number re- 
quired for a space-elevator cable is 
only 60 to 70 gigapascals. 
According to the simulation, car- 
bon nanotubes can stretch by 40 
percent without breaking. The tiny 
tubes are siblings of buckyballs in 
the fullerene family.— Douglas Page 


that would not snap under its own 
weight when extended to that dis- 
tance, Clarke's fictional scientists 
proposed using a cable composed of 
filaments of carbon. 

Clarke's idea might not be so far- 
fetched, according to Boris Yakob- 
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spot, he recorded his observations 

in a slim book published in 1692. 
After the Shoemaker-Levy colli- 

sion, Isshi Tabe wondered if previ- 


A Cosmic Rerun? 


THE SPECTACULAR collision of 
Comet Shoemaker-Levy 9 with 


| 
i 
Jupiter in 1994 captivated astronom- ı ous comet impacts had ever been 
ers around the world. Now a Japan- | observed. He began digging through 
ese amateur astronomer has found ; astronomical archives and found the 
evidence that a similar collision may ' long-forgotten Cassini book in the 
have caught the attention of a 17th | Paris Observatory's library. He was 
century astronomer. | surprised to see how closely the 
On December 5, 1690, Giovanni- ! appearance and fading of the spot 

Dominique Cassini, then director | described by Cassini resemble what 
of the Paris Observatory, noticed a | astronomers saw when they looked 
dark spot that suddenly appeared | at the bruises left by Shoemaker- 
on Jupiter, and then faded over the | Levy. Tabe is now urging observato- 
following 18 days. Although Cassini ' ries to search their archives for 

| 

| 


couldn’t explain what caused the other sightings.—Dennis Normile 
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frequent nighttime urination can... 


CARDURA . The fast, easy treatment 
for frequent nighttime urination due to BPH. 


Frequent nighttime urination is а common and bothersome 
symptom of benign prostatic hyperplasia (BPH), a noncancerous 
enlargement of the prostate gland occurring most often in men 


over the age of 50. 


Cardura is a simple, once-daily tablet that quickly relieves 
urination problems caused by BPH, meaning your bladder can 
empty completely and you won't have to wake up as often at 
night to go to the bathroom. 


Cardura may begin to improve urinary flow—day and night—in 
as little as 1 to 2 weeks. 


Cardura is available only by prescription. 
So ask your physician if Cardura is right for you—if it is, your 
doctor can provide you with a trial pack to get you started. 


Cardura can cause a sudden drop in blood pressure at the 
beginning of treatment or if you miss doses and then start 
taking the medication again. You may feel dizzy, faint, or 
light-headed, particularly after getting up from a chair or bed. 


Speak to your doctor about oral medications like Cardura 


and other treatment options for BPH such as regular 
monitoring of the condition or surgery. 


Please see important information on the next page. 


ONCEADAY | - 


Scored Tablets 
1mg, 2 mg, 4 mg, 8 mg 


[doxazosin mesylate 


Cardura. Because BPH shouldn't be something to lose sleep Over. 


ONCEADAY | 
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PATIENT INFORMATION ABOUT CARDURA* 
Generic Name: 
doxazosin mesylate 
FOR BENIGN PROSTATIC HYPERPLASIA (BPH) 


Read this information: 
е before you start taking CARDURA* 
е each time you get a new prescription. 


You and your doctor should discuss this treatment and your 
BPH symptoms before you start taking CARDURA® and at your 
regular checkups. This information does NOT take the place of 
discussions with your doctor, 


CARDURA* is used to treat both benign prostatic hyperplasia 
(BPH) and high blood pressure (hypertension). This information 
describes CARDURA” as treatment for BPH (although you may be 
taking CARDURA* for both your BPH and high blood pressure). 


What is BPH? 


BPH is an enlargement of the prostate gland. This gland surrounds 
the tube that drains the urine from the bladder. The symptoms of 
BPH can be caused by a tensing of the enlarged muscle in the 
prostate gland which blocks the passage of urine. This can lead to 
such symptoms as: 


* a weak or start-and-stop stream when urinating 

ед feeling that the bladder is not completely emptied after 
urination 

e a delay or difficulty in the beginning of urination 

е a need to urinate often during the day and especially at night 

© a feeling that you must urinate immediately. 


Treatment Options for BPH 
The four main treatment options for BPH are: 


• |f you are not bothered by your symptoms, you and your 
doctor may decide on a program of “watchful waiting.” It is 
not an active treatment like taking medication or surgery but 
involves having regular checkups to see if your condition is 
getting worse or causing problems. 

e Treatment with CARDURA” or other similar drugs. CARDURA* 
is the medication your doctor has prescribed for you. See 
"Whal CARDURA* Does," below. 

е Treatment with the medication class of 5-alpha reductase 
inhibitors (e.g. Proscar"), It can cause the prostate to shrink. 
It may take 6 months or more for the full benefit of finasteride 
lo be seen. 

* Various surgical procedures. Your doctor can describe these 
procedures to you. The best procedure for you depends on 
your BPH symptoms and medical condition. 


What CARDURA" Does 


CARDURA* works on a specific type of muscle found in the 
prostate, causing it to relax. This in turn decreases the pressure 
within the prostate, thus improving the flow of urine and your 
symptoms, 

e CARDURA” helps relieve the symptoms of BPH ( weak stream, 
start-and-stop stream, a feeling that your bladder is not com- 
pletely empty, delay in beginning of urination, need to 
urinate often during the day and especially at night, and 
feeling that you must urinate immediately). |І does not 
change the size of the prostate, The prostate may continue to 
grow; however, a larger prostate is not necessarily related to 
more symptoms or to worse symptoms. CARDURA” can 
decrease your symptoms and improve urinary flow, without 
decreasing the size ol the prostate. 

• |І CARDURA* is helping you, you should notice an effect 
within 1 to 2 weeks after you start your medication. CARDURA® 
has been studied in over 900 patients for up to 
2 years and the drug has been shown to continue to work 
during long-term treatment. 

Even though you take CARDURA” and it may help you, 
CARDURA* may not prevent the need for surgery in the 
future. 

е CARDURA* does not affect PSA levels. PSA is the 
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abbreviation for Prostate Specific Antigen, Your doctor may 
have done a blood test called PSA. You may want to ask your 
doctor more about this if you have had a PSA test done. 


Other Important Facts 


е You should see an improvement of your symptoms within 
1 to 2 weeks. In addition to your other regular checkups you 
will need to continue seeing your doctor regularly to check 
your progress regarding your BPH and to monilor your 
blood pressure. 

е CARDURA” (doxazosin mesylate) is not a treatment for 
prostate cancer. Your doctor has prescribed CARDURA* for 
your BPH and not for prostate cancer; however, a man can 
have BPH and prostate cancer at the same time. Doctors 
usually recommend that men be checked for prostate cancer 
once a year when they turn 50 (or 40 if a family member has 
had prostate cancer). A higher incidence of prostate cancer 
has been noted in men of African-American descent. These 
checks should continue even if you are taking CARDURA.” 


How To Take CARDURA® and What You Should 
Know While Taking CARDURA” for BPH 


CARDURA* Can Cause a Sudden Drop in Blood Pressure 
After the VERY FIRST DOSE. You may feel dizzy, faint or 
“light-headed,” especially after you stand up from a lying or 
sitting position. This is more likely to occur after you've taken the 
first few doses or if you increase your dose, bul can occur at any 
time while you are taking the drug. It can also occur if you stop 
taking the drug and then restart treatment. If you feel very dizzy, 
faint or “light-headed” you should contact your doctor. Your 
doctor will discuss with you how often you need to visit and how 
often your blood pressure should be checked. 

Your blood pressure should be checked when you start taking 
CARDURA* even if you do not have high blood pressure 
(hypertension). Your doctor will discuss with you the details of 
how blood pressure is measured. 

Blood Pressure Measurement: Whatever equipment is used, it 
is usual for your blood pressure to be measured in the following 
way: measure your blood pressure after lying quietly on your back 
for five minutes. Then, after standing for two minutes measure 
your blood pressure again. Your doctor will discuss with you what 
other times during the day your blood pressure should be taken, 
such as two to six hours after a dose, before bedtime or after 
waking up in the morning. Note thal moderate to high-intensity 
exercise can, over a period of time, lower your average blood 
pressure. 

You can take CARDURA” either in the morning or at bedtime 
and it will be equally effective. If you take CARDURA” at bedtime 
but need to get up from bed to go to the bathroom, get up slowly 
and cautiously until you are sure how the medication affects you, 
It is important to get up slowly from a chair or bed at any time 
until you learn how you react to CARDURA.” You should not drive 
or do any hazardous tasks until you are used to the effects of the 
medication. If you begin to feel dizzy, sil or lie down until you feel 
better. 


e You will start with a 1 mg dose of CARDURA* once daily. 
Then the once daily dose will be increased as your body 
gets used to the effects of the medication. Follow your 
doctors instructions about how to take CARDURA.” You 
must take it every day at the dose prescribed. Talk with your 
doctor if you don't take it for a few days for some reason; you 
may then need to restart the medication at a 1 mg dose, in- 
crease your dose gradually and again be caulious about 
possible dizziness. Do not share CARDURA* with anyone 
else: it was prescribed only for you. 

е Other side effects you could have while taking CARDURA,” 
in addition to lowering of the blood pressure, include dizzi- 
ness, fatigue (tiredness), swelling of the feet and shortness 
of breath. Most side effects are mild. However, you should 
discuss any unexpected effects you notice with your doctor. 

* Keep CARDURA® and all medicines out of the reach of 
children, 


FOR MORE INFORMATION ABOUT CARDURA® AND BPH 
TALK WITH YOUR DOCTOR, NURSE, PHARMACIST OR 
OTHER HEALTH CARE PROVIDER. 


PFIZER, INC 70-5039-00-0 


Labs + NHO + Pratt * Roerig * Sj 
U.S. Pharmaceuticals Group 
DC184A96 © 1996, Pfizer Inc Printed in USA/August 1996 


Coral Hot Zone 


WHITE POX IS the name scientists 
have given to a newly discovered 
disease that is attacking coral reefs 
near Key West, Florida. Nobody 
knows what is causing the pox, or 
how to stop it. 
If it spreads 
unchecked, it 
could ruin the 
famed reefs 
of the Keys, 
and perhaps 
damage the 
entire marine 
ecosystem of 
the region. 

“In disease 
terms, this is 
a hot zone,” says 
James Porter, a 
marine biologist 
at the Univer- 
sity of Georgia 
who studies | 
coral reefs. “In ~ 
some areas, it £ 
has killed be- 
tween 50 and 
80 percent of 
the elkhorn 
coral, which is 
the dominant 
coral in the 
area,” he says. 

White Pox manifests itself as dis- 
colored blotches from the base to 
the tip of the coral. In the advanced 
stages of the disease, the living tis- 
sue of the coral disintegrates and 
falls away, exposing the underlying 
white skeleton. 

“Corals are the [miners’] canaries . 
of the coral reef,” says Porter. “But 
they are a lot more important than 
canaries. They provide the primary 
structure of the reefs that are home 
to fishes and the myriad inverte- 
brates that colonize the reef. If the 
corals die, the reefs as we know 
them will die too."—A.F. 


A disease called White Pox is 
killing elkhorn coral growing ir 
Florida Keys (above). In a pho 

taken 15 months later, most c 
coral in the area has died (be 


о 
т 
- | 
I | 
" 
б 
І 
m 
m 
Єй 
=, 
Е 
x 
< 
m 
в 
іл 
3 
о 


05 |4:197 


MAGAZINE 
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NASA HAS BIG plans for a small vehicle 
that will fly at hypersonic speeds of 
Mach 5—3,600 mph—and faster. 
Called Hyper-X, the 12-foot-long un- 
piloted prototype aircraft is designed 
to test a ramjet-scramjet propulsion 
system of the type that engineers 
studied in the X-30 national aerospace 


Top view 


Bottom view 


| Booster separa-. 7” 
ғ tion and scramjet 


engine start 


2 нее flight 
and descent 
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NASA recently awarded a $150 mil- 
lion contract to build a fleet of four 
Hyper-X test vehicles. The first is 
scheduled to be carried aloft next year 
on the first stage of a Pegasus rocket, 
which will be launched off the Califor- 
nia coast from a B-52 bomber. The Pe- 
gasus booster will accelerate the 
Hyper-X to speeds from Mach 5 to 
Mach 10, whereupon it will separate 
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е” view 


Ascent 
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їп flight tests planned for next year, а B-52 bomber will release а Pegasus rocket 
(blue) over water at an altitude of 40,000 feet. The rocket will ascend to 100,000 
feet, accelerating the Hyper-X alrcraft (red) to a speed of Mach 5 or greater before 
releasing it. The scramjet engine on Hyper-X will then start, and the aircraft will fly 
under Its own power, performing speed-reducing maneuvers during its descent. 


plane program during the late 1980s. 

A ramjet is a simple engine that 
functions only at speeds above Mach 
1. In its scramjet mode, above Mach 5, 
the engine must combust hydrogen 
fuel and air roaring through it at su- 
personic speed. The air-breathing pow- 
erplant has the potential to give an 
ultrafast aircraft greater payload ca- 
pacity than rocket planes like NASA's 
record-setting X-15, which flew at a 
speed of Mach 6.7. 


and fly under its own power. Three 
more flight tests will follow. 

NASA has already done more than 
1,000 wind-tunnel tests of the Hyper-X 
shape. The goal of the flight tests is to 
validate the wind-tunnel data and to 
demonstrate—for the first time—a 
scramjet integrated with an aircraft, 
not just on a test stand. Proving that a 
scramjet-powered aircraft works at 
Mach 10 could pave the way for even 
faster test birds.— S. F.B. 
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Gumout? Better Cleaning 
For Better Performance" 


For Improved Acceleration 


Learned about clean 


fuel injectors the hard way. O eal he 
Did should have known 
IG кайдан about Gumout. 
well Gumout improves 


acceleration of fuel- 
injected cars. Oops. 


Т Mave special 
ut/detectors. 


“Better cleaning for 

better performance” 
doesnt translate into 
mosquito. 
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Never heard the 
buzz about Gumout. 


His first 
impression of Gumout 
was also his last. 


Saw the light. Twice P 


Luxury. It's one of the greatest scents of all time, 
right up there with Mom's apple pie and freshly ground coffee. 
Climb into a Chevy C/K Silverado® Extended-Cab and inhale deeply. It's all there: the elegance 
of available leather seating surfaces fitted over richly padded and contoured seats. 
The convenience of a center console that combines storage for CDs or cassettes 


with a coin holder, map net and writing surface’ 


And most impressive of all, the spaciousness of more passenger room 


than any other full-size pickup! First-class accommodations in a first-class truck. 


From Chevy. The most dependable, longest-lasting trucks on the road" 


Chevy Trucks 
LIKE A ROCK 
y 


1-800-950-2438 or www.chevrolet.com 


"With optional bucket seats. tExcludes other GM products. “Dependability based on longevity: 1986-1995 full-line light-duty truck company registrations. 
Excludes other GM divisions. ©1996 GM Corp. Buckle up, America! 
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The system, 


developed by 
AFixfor ABS the Lucas 

Varity Corp., 
A STUDY IN Germany of motorists senses the 


speed at which 
the brake pedal 
is depressed. A 
sudden stab on the 
brakes, interpreted 


in panic braking situations indicates 
that they don't seem to panic. That 
is, they don't necessarily slam on 
the brakes, even when a solid bar- 
rier that they will probably hit pops 
up in front of them. 

ABS brakes produce their short- 
est stopping distances when the 
brake is slammed on hard, allowing 
the electronics to go to work, hold- 
ing the brake at the threshold of 
traction. The study reveals, how- 
ever, that the tendency for most 
motorists is to stab the brakes, then 
back off, which makes for longer 
stopping distances. 

Now an electronic system at- 
tempts to give the driver a hand. 


hard, full ABS stop 


PREVIEW 


Fast-Forward Contour 


WITH 170 HORSEPOWER, Ford's Contour SE V6 is one of 
the quickest small sedans around, but it has never quite 
achieved the recognition accorded the Chrysler Neon, or 
Acura's Integra GS-R. But with 195 horsepower, augmented 
by suspension and brake upgrades, the new Contour SVT 
will be hard to ignore. 

SVT stands for Special Vehicle Team, the limited-edition 
group that creates go-faster editions of Ford's mainstream 
vehicles. The SVT uses a variety of techno tricks to coax an 


additional 25 hp from the Contour's 2.5-liter V6. 
Most of these tricks are 
standard practice 
on hot rods. But 
the key element 
is the extrude- 
hone process, 


The SVT Contour 
adds horsepower 
to Ford's sporty 
compact sedan. 
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the system as a panic 
stop, activates a brake 
booster for a quick, 
Proponents of the 
system say it can cut 
significant distance from a non-as- 
sisted stop in an accident-avoidance 
situation. Yet the system works sub- 
tly; our test drive showed that notic- 
ing it at work is difficult. It doesn’t 
activate on slippery surfaces, where 
even light pedal pressure produces a 


Proportional — 
solenoid valve 
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Кеу їо 
E the system is 
an electrically operated brake booster, 
which reacts to the speed of the pedal, 

detected via a pedal position sensor. 


n i 


full ABS stop. On a drier surface, it 
activates only when specific para- 
meters are met. In most cases, it is 
undetectable to the driver, with an 
indicator light the only sign that it 
is working properly.—D.M. 
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DRIVE 
which forces a mushy, puttylike compound laden with fine 
grit through castings such as the intake ports and runners 
to achieve a smoother inner surface and thus better flow. 
The SVT Contour project engineers estimate that extrude- 
honing accounts for about two-thirds of the power boost. 

On the track, the extra horsepower hustles the SVT 
around with gratifying zeal. Although the SVT version of 
the Duratec V6 is tuned for top-end performance—peak 
torque remains unchanged at a modest 156 foot-pounds— 
it's capable of pushing the car to 60 mph in just over seven 
seconds and a top speed of 143 mph. Like the regular Con- 
tour and Mercury Mystique, its fundamental handling trait 
is understeer, but it's considerably closer to neutral. 

Ford showed remarkable restraint with the SVT's appear- 
ance, adding only rocker-panel extensions and a front air 
dam to the Contour's new front fascia. Inside, the SVT adds 
dark blue leather upholstery and black-on-white analog in- 
strumentation to the basic interior. 

You do pay a price for added zip. At $22,900, the SVT 
Contour is considerably more expensive than the recently 
facelifted Contour SE and Mystique LS, both of which start 
at around $16,000.— Tony Swan 


Brake pedal 
travel sensor 
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GM’s Turbine Backup 


A Sporty Escort? 


GENERAL MOTORS and Williams 
International, a defense supplier 
whose wares include turbine engines 
for cruise missiles, have developed a 
new hybrid auxiliary propulsion unit 
(APU) that’s said to be the smallest, 
lightest, and most fuel-efficient tur- 
bine APU of its kind ever built. 

When used in an advanced elec- 
tric vehicle, the gas turbine would 
power a generator for charging an 
EV’s onboard batteries and extend- 
ing driving range. GM claims the 
turbine APU could more than dou- 
ble the fuel economy of a vehicle. 
Among the turbine APU’s technical 
advances is an integral heat-recovery | 
unit that reduces noise and in- | 
creases efficiency, and a compact 
SatCon Technology power con- 
troller that’s demonstrated a 98 per- 
cent generating efficiency in the lab. 

The GM turbine hybrid project 
isn’t narrowly aligned to a particular 
fuel of choice. Rather, the goal is to 
work toward bringing a promising 
technology to the fore while allow- 
ing fuels to sort themselves out in 
the marketplace. GM is reportedly 
planning to demonstrate the princi- 
pal by building a hybrid prototype 
with a turbine APU that will debut 
this year.—Ron Cogan 


ALTHOUGH ITS performance doesn't 
quite measure up to its snappy sheet 
metal, Ford’s Escort ZX2 coupe has all 
the other elements of a winner. 

The newest member of the compact 
Escort lineup, the ZX2 offers a pleas- 
ant ride, above-average steering preci- 
sion, competent handling, and 
attractive interior appointments—in- 
cluding a usable back seat. The basic 


floorplan is essentially the same as 
the re-engineered sedan and wagon 
introduced last year, incorporating 
the same extensive chassis- 
stiffening features that 
«©. translate into 
more precise 
handling, and 
the same chas- 
sis dimensions. 
Wi However, 
Т | the ZX2’s body 
|) panels аге all 
_ new, which 15 
unusual among 
low-cost coupes, 
where the two-door 
version frequently is 


GM's gas turbine 
may double a car's | 
fuel efficiency. 4 
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the low-cost, base model developed 
primarily from the sedan components. 
Its suspension has been tweaked 
for a sportier feel, and it departs from 
the rest of the Escort line by using a 
more powerful, and larger, powerplant 
that isn't available in the sedans. That 
engine, the 2.0-liter, Zetec dual-over- 
head cam, 16-valve model with 4 
cylinders, is standard in the midsize 
Ford Contour and Mercury Mystique. 
The additional power comes from 


All-new body panels distinguish Ford's ZX2 coupe from most competitors. 


a new exhaust-side variable-cam tim- 
ing system that raises the Zetec's out- 
put to 130 horsepower, in contrast to 
the 110 hp of the Escort sedan. That 
still falls a bit short of the sizzle of- 
fered by Chrysler's little Neon coupes, 
but it's respectable among the rest of 
the small coupe class. And this Escort 
is mannerly as well. 

The ZX2 will be offered in one trim 
level, well-equipped, starting at about 
$13,000. A sport package will be 
available, with aluminum alloy wheels 
and rear decklid spoiler, but, alas, no 
performance upgrades. The new coupe 
will be at Ford dealers only; the Mer- 
cury Tracer version never made it out 
of the planning stages.— 7.5. 
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ALTERNATIVE FUELS 


GM Goes Natural standard 34-gallon gasoline tank and a carbon-fiber over- 
wrapped steel CNG cylinder that holds the equivalent of 
IF AT FIRST you don’t succeed with natural gas...try again. 13 gallons of gasoline. The system automatically switches 


That's what General Motors is doing with a new bi-fuel, to gasoline when the gaseous fuel is depleted. 

3/4-ton pickup. GM took an earlier compressed natural gas The bi-fuel option adds $5,800 to the price of a stan- 
(CNG) pickup off the market after a series of problems with dard GM pickup, but this cost is at least partly offset by a 
its high-pressure storage tanks that led to failures and a federal tax credit and possibly other state and local pur- 
quick recall. But unlike m IE _____ Chase incentives. 


those 1992 and 1993 
pickup models, which ran 
only on compressed nat- 
ural gas, these 1997 
Chevrolet C2500 and GMC 
Sierra "factory package" 
models run on either CNG 
or gasoline. 

The new pickups' V8 is 
modified for bi-fuel opera- 
tion. Excellent driving 
range is provided by a 


GM is not alone. Ford 
offers a number of CNG 
models, including the F-Se- 
ries pickup, Econoline van, 
and Contour sedan. Honda 
will be selling its natural 
gas Civic GX shortly. And 
GM itself is in the process 
of adding a bi-fuel option 
to the Chevy Cavalier and 
other derivatives of the 
J-car platform.—R.C. 
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. Just built a brand new deck? 


We hate to be the ones to break the news. uh oh. 


But if you didn't build with new 

Thompsonized™ Wood, you could be in for trouble. 
Because Thompsonized™ Wood takes protection to a 
bold new level. It’s not just pressure treated. 

It's top quality wood that's guaranteed. 

And waterproofed to the core for less warping, 
splitting and cracking. 

Haven't started to build yet? 

Glad to hear it, but not as glad as you'll be. 


For more info and where 
to buy call 1-800-348-6804 


Ta maintain surface waterproofing after two years, we recommend 
waterproofer, 


©1997 The Sherwin-Williams Company 
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Online TV Guide 

FRUSTRATED BY the paucity 
of information accompanying 
most TV listings? Want to cre- 
ate your own weekly viewing 
guide? А new service 
called Program Mas- | 
ter may be 
for you. 
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Downloaded TV listings are 
transferred to a remote 
control that works with 

|2 Ь your TV or VCR. 
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schedules, апа you 
~ can search the online 
database by program ti- 
tle, genre, channel—even 
by performer. The software 
can be programmed to con- 
duct similar searches with each 
log-on—to keep watch for a specific 
movie or actor, for example. And un- 
like electronic guides that are trans- 
mitted directly to а ТУ or VCR, Pro- 
gram Master can use the PC's much 
larger memory to store comprehen- 
sive program descriptions. Once 
you've decided on a 10-day viewing 
schedule, the software can print out 
a custom program guide—including 
feature copy and a crossword puzzle 
—geared toward your viewing tastes. 
The initial Program Master pack- 
age of hardware and software costs 
$50 and includes a six-month sub- 
scription to Electronic TV Host. 
You need an additional package for 
each TV you want to use with the 
service. Program Master can be 
especially handy if you've got a first- 
generation DBS satellite receiver, 
which usually can't be programmed 
to tell a VCR to start recording. 
Program Master is a far less costly 


Program Master uses your PC to 
manage TV viewing. Developed by 
Scottsdale Technologies in Scotts- 
dale, Arizona, Program Master in- 
cludes software that links you to 
Electronic TV Host, an online data- 
base that, for $50 a year, provides you 
with 10-day programming schedules 
for broadcast, cable, and satellite ser- 
vices in the top 100 U.S. television 
markets. It also includes a mouse- 
like infrared repeater that stores 
program data received from the PC. 
This line-of-sight repeater then 
prompts your TV, satellite dish, VCR, 
or cable box to tune in or record at 
scheduled times, using infrared re- 
mote control codes, which are down- 
loaded from the database as well. 

The software, which dials a local 
phone number, lets any number of 
people create personal viewing 


solution than a new VCR or satellite 
dish, and it can schedule more events 
than a VCR.—Stephen A. Booth 
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SATELLITE T 


А 500-Сһаппеі Deal 


SEVEN SATELLITES providing 500 
television channels—that’s the vi- 
sion that emerged from the an- 
nounced merger of two satellite TV 
operations. The deal would combine 
the satellite TV services of Echostar 
and the SkyTV system operated by 
Rupert Murdoch's News Corp. 

Murdoch intends to invest $1 bil- 
lion in the operation. The vast chan- 
nel capacity available would allow for 
the transmission of local broadcasting 
stations not now available. Local sta- 
tions should be available to about 75 
percent of the nation's viewers by the 
end of next year.—F. V. 


Digital Recon 


WHAT HAPPENS when you marry an 
electronic binocular to a Global 
Positioning System receiver? The 
answer is a breakthrough in recon- 
naissance and surveillance. Com- 
bining the two technologies yields 
precise targeting, as demonstrated 
by a prototype unit developed by 
Leica Technologies of Leesburg, 
Virginia. The laser range finder in- 
side the binocular reveals the dis- 
tance to the object being viewed. 
This data is relayed to the GPS re- 
ceiver. From there, the math is rel- 
atively simple: The GPS receiver 
calculates the distance from it to 
the target, producing a set of co- 
ordinates. The military is 
studying its use oe 
as a means of 
directing ar- 
tillery fire, among other 
possibilities.—F. V. 


Where are they? 
GPS receiver 
linked to elec- 
tronic binocu- 
lar knows. 


"They thought my new multipath Back-UPS° Office" was 


just a big surge suppressor — then the lights went out." 
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At last, a safe place to plug everything: multipath Back-UPS Office 
for workstations, PC's and peripherals 


Power problems attack computers relent- 
lessly. Did you know that you have a better 


ing power problems? 


chance of winning the lottery than of escap- 


Multipath Means Total Power Protection 


external hard drive storage device 
——— м 


They a are the single largest 

cause of computer data loss — 
and hardware damage. Ж с —: 
Back-UPS Office provides Е ы 


سے 
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clean, reliable power for your 
entire system. Instantaneous 
battery backup ensures unin- 
terrupted operation of your 
CPU, monitor and an exter- 
nal storage device. Full-time 
surge suppression and site- 
wiring fault protection 
spreads a true multipath safe- 
ty net under any remaining 
peripherals, like modems, printers, faxes and phone 
systems. Back-UPS Office also provides convenient 
BlockSafe" outlet spacing to handle all size plugs - 
even large transformer blocks. 


Hd power dred! can enter a 
са, printer, anta ced phouc/fur Пре = eves If c) 


prodding clean, Safe paver 


Unique multipath protection keeps your 

PC and data safe 

Plugging phone lines or other peripherals into your 
computer increases your vulnerability to power 


©1996 APC. All Trademarks are the property of their owners. BFOBEF 
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problems. When a surge hits an unprotected periph- 
eral, it can blaze down serial cables and datalines, 
and toast your expensive PC, Multiple peripherals 
and datalines to and from your 
system are vital, but dangerous. 
Without them you can't do 
your job. If a power sag locks 
your keyboard or reboots your 
computer before you've saved 
work, or while you are down- 
loading from the Internet, you 
can lose data, time and money. 
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| power Н Don't spend another late night 
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line. Join over 6,000,000 com- 
puter users worldwide who pre- 
fer APC to protect hardware 
and data. 


Back-UPS Office protects your entire system 
Until now, protection for your entire system 
required several devices. Back-UPS Office means 
clean, safe power to every peripheral, and instant 
battery backup to keep your system from 
crashing. It means protection for less by 
integrating the security of a surge sup- ig 
pressor with the power of a UPS, guaran- | 
teed up to $25,000. 


(800)347-FAXX PowerFax * CompuServe: GO APCSUPPORT + 
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E-mail: bkoffice@apec.com * 
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With the Purchase of a 
Back-UPS Office 

between April 1 and August 30, 1997. 

Simply complete the attached redemption card 
and send along with an original UPC symbol 

from an APC Back-UPS Office box and the 
original store receipt with Back-UPS Office 
circled, and get a $30 Rebate. 


See redemption card for more information. If redemption card is missing 
please fax coupon below to APC at (401) 788-2797 or download the 


redempbon 1nTormation from aur Web Sate at: 


http://www.apcc.com/english/promo/proma025.htm 


FREE SOLUTIONS GUIDE! 


Just complete the information below and 
send to APC to receive redemption informa- 
tion regarding the $30 Rebate Offer. We'll 
send you a Free 60 Page Solutions Catalog 
just for filling out the coupon! 


[C] YES! Send me a $30 Rebate Redemption Card. 


[ ] NO I'm not interested at this time but please 
send me a free 60 Page Solutions guide. 


: Zip: 

Phone: 

How many workstations on site? 
Brand of UPS used? 


Arc = 


(888) 289-APCC x8127 
Fax: (401) 788-2797 » http://www.apcc.com 


Country 


132 Fairgrounds Road, West Kingston, RI 02892 USA 


PHOTOGRAPHY 


Lower Prices for 
Digital Cameras 


WAITING FOR digital camera prices 
to drop? Models in the $300 price 
range will arrive this year, thanks to 
an alternative imaging technology 
that reduces manufacturing costs. 
The new electronic still cameras 
will have what’s known as a CMOS 
(complementary metal-oxide semi- 
conductor) active-pixel array instead 
of the CCD (charge-coupled device) 
image sensor used in current digital 
cameras. The first company to de- 


A CMOS image sensor will make digital cameras less expensive. 


monstrate the technology is Sound 
Vision of Framingham, Massachu- 
setts. Vivitar says it plans to intro- 
duce a CMOS model this spring as 
well. Others will follow. 

Sound Vision founder Bob Caspe 
notes that CMOS technology is not 
inherently superior to CCD, but 
says its “markedly lower” cost en- 
ables manufacturers either to build 
cameras less expensively, or to offer 
models with high resolutions and 
extra features at prices comparable 
to today’s $500 to $700 CCD cam- 
eras, In addition to recording digital 
stills, Sound Vision’s simply named 
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Digital Camera can also function as 
a continuous input source for PC 
videoconferencing, transmitting 
one frame per second (fps) over reg- 
ular phone lines. And while most 
CCD cameras express picture reso- 
lutions in PC configurations, such 
as 640 by 480 pixels, CMOS cam- 
eras use the 8-by-10 scale of photo 
prints. Images from Sound Vision's 
800- by 1,000-pixel resolution 
CMOS camera have a letterboxed 
appearance onscreen, but nearly fill 
an 8.5- by 11-inch sheet of paper 
when printed from a PC. 

The Sound Vision camera also 
differs from current CCD models 
in that it does not 
use the JPEG for- 
mat to compress 
images for storage. 
Instead, Sound 
Vision employs 
“wavelet” compres- 
sion licensed from 
Aware Inc. in Fram- 
ingham, Massachu- 
setts. According to 
Caspe, this can im- 
prove image quality 
by a factor of two 
over JPEG stills of 
equal compression. 
Vivitar says its 
CMOS-based Vivi- 
Cam 3000 will use 
JPEG, however. 

Sound Vision's 
Digital Camera stores 75 to 1,200 
images on removable PC cards, 
which supplement its built-in 2.5MB 
memory. The camera can record 
five seconds of audio per still, and 
even record motion video clips at 
4 fps. The clamshell-style digital 
snapshooter is compatible with 
Windows and Mac computers. It 
has a fixed focus lens, optical view- 
finder, and automatic flash; it runs 
on six АА alkaline batteries. Inci- 
dentally, CMOS sensors generally 
require less power than CCD de- 
vices, so you can expect a CMOS 
camera to run longer.—S.A.B. 


Digital VHS Dawning 


VCRs CAPABLE OF recording digital 
signals from direct-broadcast satel- 
lites and other digital sources 
should arrive this fall. So says JVC, 
which developed the original VHS 
format and is licensing the new 
Digital VHS (D-VHS) format. 

The D-VHS format promises five 
to seven hours of recording time 
on a tape similar to today's two- 
hour VHS cassette. It also will 
record conventional analog tele- 
casts (though at the time limits of 


VHS cassettes) and play previously 


recorded VHS tapes. 

Digital VHS has been a long 
time coming. JVC first announced 
the concept in the spring of 1995, 
when digital direct-broadcast satel- 
lite (DBS) systems such as DSS, 
Primestar, and EchoStar were still 
in their infancy. Now, with DSS re- 
ceivers in about three million U.S. 
households, and cable TV seem- 
ingly on the verge of delivering 
digital signals, VCR makers con- 
tend there is a sufficient base of 
potential users to make D-VHS 
worthwhile to produce. 

One not-so-small proviso, 
though: You'll need a new DBS re- 
ceiver in order to record on a 
D-VHS machine.That's because a 
D-VHS unit is basically a dumb 
machine—a so-called bit stream 
recorder. It can be used to record 
any digital information, including 
computer data. (The tapes have 
about 32 to 45 gigabytes of ca- 
pacity, giving D-VHS the potential 
to be a household "server" feeding 
other computers.) To handle a 
specific format, though, such as 
the proprietary DSS signal or the 
world-standard MPEG-2/DVB trans- 
mission used by EchoStar, D-VHS 
requires an interface that allows 
playback decoding through the 
specific machine—S.A. B. 
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HOM HEALTH 


The Edifice Complex 


FOR YEARS, scientists have sus- 
pected that substances in indoor 


air can trigger cold- or flu-like symp- 


toms in humans. Research has 


blamed this “sick building syndrome” 
on everything from carpets to insects. 
Georgia researchers are now pointing 


a finger at another culprit: mold, 


which they say can release toxic sub- 
stances called volatile organic com- 


pounds (VOCs) into the air. 


More than four years ago, Sidney 


Crow of Georgia State University 


and his colleagues examined 75 
homes and other buildings in the 


Southeast to ferret out the causes 
of sick building syndrome. Although 
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Stachybotrys chartarum grows on wallpaper. 


Aspergillus fungus residing on ап air filter. 
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mold was a prime suspect, the re- 
searchers found that certifiably 
“sick” buildings (in which at least 
20 percent of occupants have symp- 
toms) didn’t necessarily have more 
mold than healthy ones. They did 
notice, however, that many of the 
“sick” structures stank—so the 
researchers began testing the air 
for odorous chemicals. 

Their investigation turned up 
VOCs known to irritate the eyes 
and nose and VOCs that suppress 
the immune system, leaving people 
vulnerable to colds and other ail- 


Also on wallpaper: the fungus Penicillium. 


ments. Lab tests of moldy samples 
from the buildings showed the mi- 
crobes emit VOCs as waste prod- 
ucts in certain environments. To 
clinch his case, Crow is now trying 
to link specific ailments to the VOC 
mixtures he found in buildings and 
to determine what conditions prompt 
mold to make VOCs. 

The best way keep mold at bay 
is to prevent its growth in heating 
and air-conditioning systems by 
cleaning filters frequently. Crow 
also recommends having systems 
inspected regularly. “Systems that 
are properly designed and main- 
tained rarely have a problem,” says 
Crow.—Ingrid Wickelgren 
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Fuel Cells for Home 


FUEL CELLS MAY be in the head- 
lines for their appearance in vehi- 
cles like Mercedes-Benz's NECAR 
II, but the energy-storage devices 
might find a place at home, too. 
ElectroChem Inc., a company in 
Woburn, Massachusetts, is explor- 
ing ways to pair a fuel cell with 
solar cells for homegrown power. 

During the day, photovoltaic 
panels on a house's roof would 
convert sunlight into electricity. 
Some of that power could be con- 
sumed immediately; the rest would 
be shunted to an electrolyzer unit, 
a device that breaks down water 
into hydrogen and oxygen. 

After sunset, the stored 
gases could then be used by 
a proton-exchange membrane 
fuel cell. This fuel cell uses a 
chemical reaction—the oxi- 
dation of hydrogen—to pro- 
duce a current. Because the 
fuel cell's waste product is 
water vapor (which can be 
used again by the elec- 
trolyzer unit), the system is 
virtually pollution-free. 

That's an advantage over 
batteries, which require 
hazardous materials, like lead 
and sulfuric acid, to generate 
electricity. 

According to ElectroChem senior 
scientist Steven Lis, a typical sin- 
gle-family house would require a 
two-kilowatt fuel cell and approxi- 
mately 10 square meters of photo- 
voltaic panels to satisfy its power 
needs. But while such a setup 
would eliminate a monthly utility 
bill, it does come with a price. Fuel 
cells today are far too expensive for 
most homeowners, says Lis. In the 
future, he says, ElectroChem hopes 
to reduce fuel cell prices to a range 
between $5,000 and $20,000 for a 
residential-size system.—J.A.G. 
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puts the 
red vest | 
to the test 


Do | need an antisiphon valve on my 
outdoor garden hose connection? 


Some municipalities now require these 
devices on new or retrofit plumbing 
installations. It's a good idea to install 
them on outdoor hose outlets, where 
accidental backflow of garden fertilizers 
or insecticides could contaminate your 
home's fresh water system. 


How can І make my outdoor power | 
equipment more environmentally friendly? 
Keep it tuned and clean your air filters 

often to reduce emissions. Use biode- 
gradeable oil for two-cycle fuel, and 
canola-based bar oil for chain-saws. You 
might also consider switching to a battery- 
powered lawn mower and yard tools. 


What can we use besides chemical 
fertilizers for our lawn and garden? 


Commercial organic fertilizers are 
available. If you want to go “all natural,” 
your options range from home-made 
compost to exotic nutrients like cultivated 
worm castings and lawn foods fortified 
with beneficial soil-building micro- 
organisms. 


Margaret 
Ace Peninsula Hardware 
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HOME TECHNOLOG 1: 


water through the bowl. It’s also 
effective, but this commode costs 
more than $1,000. Moreover, it re- 
quires a nearby electrical outlet. 

The newest low-flush contender, 
the Vac system, takes a different ap- 
proach: It creates a partial vacuum 
behind the bowl that boosts the flow 
rate of the draining water. Created 
by Fluidmaster, of Anaheim, Cali- 
fornia, this system uses a double 
tank design. At the beginning of the 
cycle, water in the first tank flows 
into the bowl and onward down the 
drain. As it flows, it seals a trap in 
the drain. Meanwhile, the second 
tank releases its water and pulls in 
air through a pipe connecting this 
tank to a chamber just behind the 
bowl. This creates a vacuum in the 
chamber, which helps draw water 
from the bowl more forcefully. 

The first commode to include 
the Vac design is made by Briggs 
of Tampa, Florida, and sells for 


about $275.—].A.G. 


Super Bowls 


TOILET MANUFACTURERS are 
working hard to clean up the reputa- 
tion of water-saving commodes. In 
1994, the federal government man- 
dated that all residential toilet in- 
stallations use water-saving models. 
But homeowners complained that 
by using 1.6 gallons of water per 
flush instead of the traditional 3.5 
gallons, the toilets didn't have 
enough oomph to get the job done. 
To make each push of the lever 
more effective, several manufactur- 
ers now offer air-assisted toilets. A 
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pressed air, which helps propel the 
water into the bowl and down the 
drain. But air-assisted commodes 
are often noisy and cost about $200 
more than other water-saving toi- 
lets. Another design, by Kohler, uses 
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an electric pump to accelerate the | 


Lever activated 
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Secondary tank 


-Primary tank 


The primary and secondary tanks and the The primary tank discharges; the draining 
bowl contain the maximum amount of water. ^ water seals the air vent. 


Secondary tank draws air through pipe, cre- Тһе tanks refill, forcing air through the 
ating vacuum that pulls water from bowl. pipe and into the chamber behind the bowl. 
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Ace Peninsula Hardware 


Whether you're trying to revive a patch of brown grass 
or grow some yellow squash, your local Ace dealer 
has all the advice and products you need to 
get started from the ground up. 

Including Ace Brand lawn and garden supplies 


with a complete satisfaction guarantee. 


Ace is the Place on the Net @ www.acehardware.com 
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Out there, you rely on things like the safety of LeSabre’s 
dual air bags! You rely on the performance of its anti-lock 
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By Steve Douglass 
& Bill Sweetman 


LOCKHEED MARTIN’S F-117A Night- 
hawk stealth fighter was the star of the 
Gulf War, flying behind enemy lines to hit 
Baghdad targets with pinpoint accuracy. 
At night, the F-117 was unstoppable. But 
by day, the black jet stayed on the ground. 


The F-117 isn’t fast enough to outnin missiles or agile 
enough to dodge them, and it can't fight back because it's 
armed only with bombs. These limitations don't matter 


at night, because the F-117's stealthy shape enables the air- 
craft to avoid detection by enemy radar. But in the light 
of day, the enemy can see the black plane against the sky, 
and can take aim without the help of radar. 

F-117 pilots train almost exclusively for night missions, 
and the darker it gets, the happier they are. But this is a 
compromise at best. In the summer, when there are only 
a few hours of darkness, a fighter like the F-117 сап fly 
only one sortie per day. And the darkness that hides the 
F-117 also hides its targets. 

Air Force generals would love nothing more than a 
stealth aircraft that would be invulnerable during day- 
light hours as well as at night. And as POPULAR SCIENCE 
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Section through wing 


Clear protective layer 
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Озѕарреа с Act 

Future aircraft such as Lockheed Martin's proposed Joint 
Strike Fighter might use visual stealth to blend into the sky. 
Sensors would measure the sky's brightness and hue, and 
electrochromic coatings applied over a white skin would 
change shade to match the background. 


ILLUSTRATION BY JOHN FRASSANITO & ASSOCIATES 


has learned, military engineers аге 
already hard at work on the technolo- 
gies needed to build such a plane. 
Special lights, coatings, and other 
technologies under investigation 
could not only make future fighters 
disappear from radar screens but 
could also make them almost com- 
pletely invisible to the human eye. By 
the early 2000s, stealth may be prac- 
tical in broad daylight. 

Today’s experiments exploit a 
principle that was demonstrated half 
a century ago, in a secret project 


code-named Yehudi. In that project, 


engineers mounted lights on an anti- 
submarine aircraft to make it harder 
to spot against a bright sky. Similar 

technology was used in the Vietnam 


Daytime Running Lights 


TODAY'S EXPERIMENTS with visual stealth have their roots 
in a 1943 U.S. Navy project code-named Yehudi. The intent 
of the program, which was highly secret at the time and 
came to light only in the 1980s, was to give Navy patrol air- 
craft a better chance of sinking enemy submarines. 

During 1942, German U-boats took a heavy toll on mer- 
chant marine shipping off the East Coast of the United 
States. Aircraft scrambled to attack the U-boats, but sub- 
marine captains called for crash dives whenever they spot- 
ted approaching planes. By the time an aircraft got close 
enough to fire upon a sub, it had disappeared beneath the 


surface of the ocean. 


Yehudi's inventors needed a way to make the antisub- 
marine aircraft harder to see, and they realized that cam- 
ouflage paint wouldn't do the job: Regardless of its color, 
the airplane would stand out as a black dot against the sky. 
The only way to make the plane less visible was to light it 


up like a Christmas tree. 


B-24 Liberator 


Lamps mounted on this bomber made it less visible to enemies. 


War to shorten the distance at which 
the F-4 Phantom could be detected. 
Lighting systems were available 
when Lockheed's Skunk Works was 
awarded the contract to build Have 
Blue, the world's first stealth aircraft 
and the testbed for the Е-117А, in 
1976. The breakthrough that made 
Have Blue possible was the ability to 
reduce an airplane's radar reflectivity 
to less than one-hundredth of what 
was considered normal in the 1960s, 
slashing the effective range of enemy 
radar. Reducing the radar reflectivity 
so radically meant that the designers 
of Have Blue also had to reduce its 
visual and infrared signatures, accord- 


ing to a rule of thumb known as “bal- 


anced observables." 


This rule says that a stealth aircraft 
should be designed so that every de- 
tection system arrayed against it has 
roughly the same range. There is no 
point in building an airplane that is 
invisible to radar at five miles if opti- 
cal sensors can see it at 10 miles. 

Have Blue was the prototype for 
an aircraft that would make its attack 
run at a moderate altitude of 10,000 
to 15,000 feet—close enough to des- 
ignate the target accurately, but high 
enough to elude medium-caliber 
gunfire. At the time, the designers' 
goal was an aircraft that would be 
as stealthy in daylight as at night. 

The designers realized that visual 
detection depends on a number of 
factors, including the position of the 


The engineers fitted a portly TBM-3D Avenger torpedo- 
bomber with 10 sealed-beam lights, installed along the 


wing's leading edges and the rim of the engine cowling. 
When the intensity of the lights was adjusted to match the 
sky, the Avenger blended into the background. 

Tests proved that the Yehudi system lowered the visual 
acquisition range from 12 miles to two miles, allowing 
the Avenger to get within striking distance of its targets 
before they submerged. A B-24 Liberator bomber was also 
modified, with similar results. 

Yehudi was not put into production, because better 
radar had already enabled Navy airplanes to regain the 
tactical advantage, but the idea was revived after air bat- 


tles over Vietnam. Concerned that the big F-4 Phantom 


could be seen at a greater range than its much smaller 
Russian adversary, the MiG-21, the Pentagon started a pro- 
gram called Compass Ghost. An F-4 was modified with a 
blue-and-white color scheme and nine high-intensity lamps 
on the wings and body, reducing the detection range by 


as much as 30 percent.—85. D. & B.S. 


Lamps and a blue-and-white paint scheme camouflaged the F-4. 
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observer, his angle of view, the posi- 
tion of the sun, and the presence of 
haze or clouds. Altitude is extremely 
important. A jetliner at its cruising 
height always appears brightly lit in 
the sky, because dust and moisture 
in the air beneath the aircraft scatter 
light onto its underside. There are rel- 
atively few particles of dust and wa- 
ter in the thin air above the airplane. 
So the higher the plane flies, the 
more light is scattered onto it, and 
the darker the sky behind it. 

A dark color that absorbs as much 
light as possible provides the best 
camouflage for a high-flying airplane. 
But even the jet-black Blackbird and 
U-2 spyplanes look brighter than the 
sky when seen from below as they 
cruise at 80,000 feet. At lower al- 
titudes, there is less light-scat- 
tering atmosphere below the 
aircraft, so lighter colors pro- 
vide the least contrast. 

For Have Blue, 
Lockheed devised 
a scheme of gradu- 
ated grays, lighter 
on the bottom 
and darker on 
top. The air- 
craft’s designers 
also planned to test 
light apertures, which would be in- 
stalled on the sides and undersur- 
faces of the airplane, about two feet 
apart. (Seen from a distance, the in- 
dividual lights would blur into a sin- 
gle image.) The apertures would be 
connected to a central light source by 
fiber-optic lines, and controlled by 
sensors on the upper side of the air- 
craft. The sensors would “read” the 
background light and adjust the skin’s 
luminance to mirror it. 

This system never flew on Have 
Blue, possibly because the first air- 
craft was lost in an accident. Work 
on visual stealth continued, however. 

In 1980, the Air Force tested a 
small aircraft, probably unmanned, 
under a project known as IMCRS 
(what the acronym stands for is not 
known). The aircraft's lower wing 
skins incorporated slit-like Fresnel 
lenses to beam light ahead of and 
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below the aircraft, in the direction of 
the most likely threats. 

The IMCRS experiment may have 
been related to a Defense Advanced 
Research Project Agency program 
known as Active Camouflage. Under 
that program, a small, powered drone 
was fitted with fluorescent lamps and 


p 
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tested at the White 
Sands Missile Range 
with so much success ix 
that the project has 
since been reclassified 
as lop Secret. 

Neither of these 
lighting systems were 
adopted for stealth air- 
craft in the 1980s. They 
were complex to install, 
and their effects were 
difficult to predict and 
test. Carefully designed 
conventional camouflage worked well 
enough under most circumstances to 
ensure that an aircraft would not be 
visible before a radar could detect it. 

So why were the first F-117s 
painted soot black instead of a toned 
gray scheme that would provide bet- 
ter camouflage? One Lockheed engi- 
neer recalls that the commander of 
Tactical Air Command “didn’t believe 


| Altitude: 20,000 ft. 


The higher an aircraft flies, the 
darker it should be to hide from 
enemies. The F-117 was origi- 
nally painted a dark black, but 
has recently been seen іп gray. 


that real fighter pilots flew pastel-col- 
ored airplanes." An Air Force source 
close to the program says that some 
senior officers doubted the F-117 
could survive in daylight, and wanted 
to ensure that nobody would try it. 


Color Counts 


Light colors would be optimal for the un- 
derside of the future Joint Strike Fighter, 
which will fly relatively low for ground at- 
tacks. Some experts say the best color 
for a fighter is pink, but pilots may object. 
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Black is one of the least 
stealthy colors for day- 
time flying at medium 
altitudes. In fact, the 
British Royal Air Force 
is painting its trainers 
black to make them 
more visible and reduce 
the risk of collisions. 
Black isn't much good 
at night either, because 
there is nearly always 
some light from the 
moon. That's why the 
latest F-117s have been 
seen in a more sensible 
gray color. 

The B-2 stealth 
bomber's underside is 
a very dark gray. Many 
people think that it is 
designed to attack only at night, like 
the F-117. This is unlikely, because 
the B-2 was designed to bomb Russia, 
and the most direct route from the 
United States lies smack across the 
Arctic Circle, where the sun shines 24 
hours a day for a large part of the year. 

The B-2's underside is dark be- 
cause it cruises at altitudes as high as 
50,000 feet, where a dark gray blends 


F-117 
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into the sky. It does not use an “active 
camouflage” lighting system, but it 
may have an upward-facing light 
sensor that tells the pilot when to in- 
crease or reduce altitude to match 
the changing luminance of the sky. 
It appears likely that active cam- 
ouflage will make a comeback in the 
2000s. Improvements in radar stealth 
have reached a point where visual and 
infrared signatures are the dominant 
concerns. One sign of increasing in- 
terest in the non-radar aspects of 
stealth is that the Air Force has com- 
missioned a new flying laboratory 
called FISTA II (Flying Infrared Sig- 


nature Technology Aircraft), to re- 


Blurred Edges 


Fighter with special 
lights and paint 


The newest heat-seeking missiles have visual sensors 
that can discriminate between decoy flares and a tar- 
get aircraft by identifying the aircraft's edges (1). But 


with lights that blur the plane's outline, and heat-sup- 
pressing paint, the missile can't find the target (2). 


Decoy flare 


Flickering Skins 


Missile with 
visual sensors 


Tracking missile 


Target 


Electrochromic panels 


Incoming missiles track a hot spot, such as this one caused 


by sunlight reflecting off the aircraft's skin, and measure its 
position relative to the target in order to compute a flight path 
that will intercept the target (1). Electrochromic panels make 
the hot spot “flicker” around the plane, overloading the 
missile's computer (2). 


place a vehicle that has been used 
since the early 1960s to measure the 
heat signatures of airplanes. А modi- 
fied tanker aircraft, FISTA II carries 
not only ultrasensitive infrared im- 
agers, but also a visual imaging system, 
an indication that the Pentagon is 
becoming serious about visual stealth. 
Modern follow-ons to Yehudi are 
both more effective and easier to in- 
stall. Instead of individual lights, the 
Pentagon has tested thin fluorescent 
panels of the type already used on 
military aircraft for nighttime forma- 
tion flying. A civilian technician work- 
ing at the isolated Tonopah Test 
Range airstrip in Nevada says he wit- 


nessed a test of an F-15 Eagle with a 
prototype system. According to the 
technician, the fighter virtually dis- 
appeared as it lifted off the runway. 
^We had no problem acquiring the 
aircraft from about a mile away," the 
technician recalls, “but at distances 
over two miles it became harder 
and harder to spot. Although it was 
a crude system, it was pretty impres- 
sive. Trying to pick out the aircraft 
against a clear blue sky was next to 
impossible. The only time we could 
easily spot the aircraft was when it 
produced an unexpected contrail." 
(Contrails form when the water va- 
por in aircraft exhaust freezes. On the 
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В-2 апа Е-117, anti-contrail systems 
inject chemicals into the exhaust 
stream to break water into droplets 
too small to be seen.) 

An even more experimental active- 
camouflage system uses thin sheets 
of light-emitting polymer that glow 
and change color when charged. Dif- 
ferent voltages cause the sheets to 
glow blue, gray, white, or whatever 
shade is needed to match the sky. As 
an added advantage, the thin sheets 
are easy to apply to existing aircraft. 

One such “electrochromic” poly- 
mer has been developed at the Uni- 


The goal is to delay 


versity of Florida, and the Air Force 
is studying it as a way of applying a 
variable tint to the cockpit canopy 
of a fighter aircraft. In theory, such 
a coating could also be used over a 
white-painted skin to vary its color. 

But what about concealing an air- 
craft from an enemy flying above it? 
Defense contractors have told POPU- 
LAR SCIENCE that an even more exotic 
skin 1s being tested on two stealth 
aircraft at the high-security Groom 
Lake air base in Nevada. The skin is 
derived from an electromagnetically 
conductive polyaniline-based radar- 
absorbent composite material. It is 
optically transparent except when elec- 
trically charged, much like the LCDs 
used in laptop computers. 

What makes this new material at- 
tractive is that it can change brightness 
and color instantaneously. Photo-sen- 
sitive receptors, mounted on all sides 
of the plane, read the ambient light 
and color of the sky and ground. Ап 
onboard computer adjusts the bright- 
ness, hue, and texture of the skin to 
match the sky above the plane or the 
terrain below it. 

The system is also claimed to make 
the aircraft even stealthier. The elec- 
trically charged skin dissipates radar 
waves, reducing the range at which 
an air defense radar can track the air- 
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craft by as much as 50 percent. 

Such systems do not have to be per- 
fect. The goal is not to build an invis- 
ible airplane, but to delay the visual 
detection of an aircraft for as long as 
possible. In fact, the most effective 
way of fooling either the eye or a mis- 
sile may be to present it with an image 
that is difficult to interpret. 

Using fast-changing electrochromic 
panels, the military is experimenting 
with “flickering skins” that could pre- 
vent missiles from locking onto their 
targets. In demonstrations at Groom 
Lake, engineers have turned the entire 


visual 0 


skin of an aircraft into a missile jam- 
mer by applying a special coating that 
flickers in intensity in both the visible 
and infrared spectra. 

A flickering skin could help aircraft 
hide from a new generation of missiles 
that use visual and infrared sensors 
to build an image of a target. Older 
heat-seeking missiles could be lured 
away from aircraft by decoys—hot 
flares ejected during flight, But the 
newer missiles use visual sensors to 
“see” the edges of an aircraft and dis- 
tinguish its shape from that of a de- 
coy. A shimmering skin confuses the 
missile’s sensors by displacing or dis- 
torting the aircraft’s image. 

Engineers have also taken steps to 
reduce the heat signatures of military 
aircraft. In the 1970s, infrared sensors 
had a much greater range than visual 
imaging systems. Infrared accordingly 
became the stealth designers’ second 
priority, after radar. 

Infrared sensors detect hot spots, 
such as engine exhaust or the wing’s 
leading edges, which are heated by air 
friction. At closer ranges, sensors detect 
solar radiation glinting off curved sur- 
faces or scattering from the skin. 


Designers countered infrared sen- 
sors in several ways. The exhaust noz- 
zles were flattened into slits, because 
a flat nozzle has a longer perimeter 
than a round plume, and the exhaust 
mixes more quickly with the cool air. 

Designers also developed paints 
containing compounds such as zinc 
sulfide, to suppress reflections from 
the airplane's skin. Paint cannot elim- 
inate the heat generated by skin fric- 
tion, but special coatings can change 
the "emissivity" of the surface—that 
is, the efficiency with which it trans- 
forms heat into infrared radiation. 
Low-infrared paints and coatings are 
now widely used on many aircraft. 

After years of research focused on 
the suppression of infrared and radar 
signatures, aircraft designers now ap- 
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pear to be giving more attention to 
visual stealth, Some basic physical 
problems still need to be solved. For 
example, even a very efficient light- 
ing system requires a lot of energy to 
match the brightness of the sky, equiv- 
alent to several times the power ab- 
sorbed by the fighter’s radar. Experts 
in the field of electrochromic materi- 
als caution that major technical hur- 
dles have not yet been cleared in the 
unclassified world, and not for lack 
of interest: The building industry 
would love to see a practical, large- 
area electrochromic film, because 
it could greatly reduce the energy 
needed to heat and cool buildings. 
Electrochromic materials must 
not only be able to change color, but 
also to withstand sunlight and ex- 
treme weather, and continue operat- 
ing through many switching cycles. 
The problems are compounded for a 
stealth aircraft, because the material 
must also be compatible with existing 
radar and infrared technologies. This 
may well be the reason why, for now, 
visual stealth measures are confined 
to a few experimental aircraft—and 
may stay that way for some time. 
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The new Dodge Dakota offers % 
а choice of Magnum® | 
engines: a gutsy standard 
four cylinder, a powerful V-6, 
or a 230-horsepower V-6— 
the only V-8 in the class. 
Now that's a lot of juice. 


We gave the all-new Dodge 
Dakota quick-ratio, variable-assist 
power steering, for speedy response and 
— a solid feel. And even though the new 
fp سا‎ on жена капа анан > Dakota has the longest wheelbase in 
„== its class, its turning circle 
=== is up to 5-2 feet —M— 
smaller than 


before. 


With a wide stance and bigger 
tires, the all-new Dakota doesn't 
just grip the road. It puts it in 

a vise. 


You get all the 
capability you've | 4 
соте to expect | 
from a truck that Ж 
wears the name  ' 
Dodge. Dakota's 
maximum available 
towing and payload 
capacities, for example, 
are best-in-class. 


ж. Rear-wheel anti-lock 

М. brakes are standard 

z on the new Dakota. 

¢ / And for extra control 
` when braking and steer- 

ing, you can opt for four- 

| wheel anti-lock brake. 


Dakota Club Cab's roomiest- 
in-class interior features a 
forward-facing rear bench, with 
enough hip room to seat three 
across. Your passengers will be 
beside themselves with comfort. 


For more 

surprising The new Dodge 
facts, call Dakota is backed by ou 
1-800-4-A-DODGE, Customer One Care" 3-year 


or visit our Web site at or 36,000-mile bumper-to-bumpe! 
http://www.4adodge.com warranty and 3/36 Roadside Assistance 


The new Dakota is the 
first truck in its class 

with standard dual 

airbags." No surprise 
there. A dedication to 
safety 18 

some- 

you've come 
to expect from Dodge. 


he geometry of the new Dakota's inde- 
endent front suspension is more poetry 
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The New Dodge Dakota | 
Its full of surprises. | 
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hatever you call it, there's more room 
r it in the all-new Dodge Dakota s 
in in any other truck in its class. 
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By placing insulation against the roof, instead NASS 5 
of on the floor, builders eliminate the need for T 
costly venting systems in hot climates. 


Double Air- Barrier сет 


By sealing the interior dry- 
wall and exterior a 


THE 300 HOMES under construction in 
the Prairie Crossing development north- 
west of Chicago don’t look unusual, inside 
or out. They're not burrowed into earthen 
berms, or sparkling with solar panels. In- 
side the walls are wood studs and fiber- 
glass batt insulation—no straw bales or re- 
cycled tires. Yet these homes should use 
about half as much energy as other nearby 


houses of the same size. And what’s really remarkable is 
that they cost only about $1,500 more to build. 


‘The houses are part of the Building America program, 


sponsored by the U.S. Department of Energy. The pro- 
gram's goal is to reduce the energy consumption of 
new homes by 50 percent without adding anything to 
their purchase prices. То achieve this, the program is 


Exterior sheath- 
ing is caulked, 
glued, or gas- 
keted to framing, 
and all joints 

in sheathing are 
taped or sealed. 


Drywall is —— 
caulked, glued, 
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АП joints һе- 
tween plates, 
subfloors, and 
rim-joists are 
caulked, glued, 
or gasketed. 


63 


spending roughly $3 million this year to help teams of 
home builders develop new building methods. 

Building America has already awarded contracts to 
four teams, which have built some three dozen test houses 
—with hundreds more on the way. leam members come 
from all segments of the housing industry, such as archi- 
tects, builders, developers, material suppliers, equipment 
manufacturers, and financiers. About 70 companies are 
participating, including Andersen Windows, Carrier, 
Owens-Corning, Weyerhaeuser, and Whirlpool. 

With so many players, the teams can redesign houses 
from the ground up, so that energy-saving strategies can 
be incorporated at no extra cost. In the past, cost has pre- 
vented many builders, especially those who build tract 
housing rather than customized homes, from adopting 
new energy-saving technologies. “One objective is to give 
participating builders an ‘unfair advantage’ over competi- 
tors," says Sara Farrar, a project engineer at the National 


Renewable Energy Laboratory, which provides field sup- 


port for the program. To compete, other home builders 
will then have to adopt the same energy-saving building 
methods, or so it is hoped. 

Each team includes at least one production home 
builder, and just one of these companies may construct 
more than 5,000 new houses a year. So the program 
could affect the way large numbers of homes are built. 

Two themes have emerged so far. One is that a house 
should be designed around its mechanical system—the 
equipment for heating, cooling, and ventilation. The sec- 
ond is that tightening a house's "envelope"—the walls 
and roof that surround the living space— not only makes 
a house more comfortable but can dramatically reduce 
the size and cost of the mechanical system needed. 

"Pretend you're Frank Lloyd Wright, and the house re- 
volves around the fireplace," urges architect Betsy Pettit, 
who heads an industry team called the Building Science 
Consortium in Westford, Massachusetts. Her team and 
two others are testing house layouts that place the heat- 
ing system in a central location. Because the furnace isn't 
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Placing the heating and cooling system in the center of a tightly sealed house 
allows builders to use smaller ducts and shorter duct runs to rooms (inset). 
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far from any of the house's rooms, the builder can use 
shorter ducts—for fewer energy-wasting leaks. The total 
duct length required can be cut by more than 50 percent. 

The duct shape is different, too: round instead of rec- 
tangular. Round ducts are stronger, less susceptible to en- 
ergy losses from friction, and less expensive. “The only 
duct cheaper than a round duct is no duct," says Brad 
Oberg, director of Integrated Building and Construction 
Solutions (IBACOS), a Pittsburgh-based industry team. 

The ducts that IBACOS and the other teams are ex- 
perimenting with are also smaller than conventional 
ones, Typically about eight inches in diameter, they fit 
inside floor trusswork and beneath roof insulation. That 
means all of the ducts can be kept inside conditioned 
space, so less energy is lost as air travels through them. 

More efficient air delivery means the mechanical 
system can be smaller, saving money. А standard town- 
house built by Ryan Homes, one of the largest U.S. home 
builders and a member of the Consortium for Advanced 
Residential Buildings (CARB), has a mechanical system 
with a capacity of 2.5 refrigeration "tons." But a new test 
townhouse in Frederick, Maryland, with the same square 
footage but a redesigned floor plan and ductwork, requires 
only a 1.5-ton mechanical system. 

But the mechanical system can't be downsized unless 
the building envelope is tightly sealed. So the teams are 
testing new framing and insulation schemes. One of the 
most promising of these ideas uses conventional wood studs. 
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At Prairie Crossing in Grayslake, Illinois, the framing 
system places 2x6 studs 24 inches apart, instead of the more 
traditional configuration of 2x4 studs 16 inches apart. The 
lumber costs are the same, but the 2x6 system is faster to 
erect and allows for thicker insulation. 


ouses have 


More savings come from using a single top plate above 
the walls, rather than the normal double plate. “The roof 
trusses must line up with the floor joists and wall framing to 
eliminate the double top plate,” Pettit explains. The system 
also eliminates headers in non-load-bearing walls, and uses 
only two studs at each corner—instead of three or four. 

The Prairie Crossing houses also use a double air-barrier 
system developed by Pettit and Joseph Lstiburek. One air 
barrier is created by the interior 
drywall, which is caulked, glued, 
or gasketed to the top and bottom 
plates of the framing. Electrical 
boxes that penetrate the drywall 
are sealed with gaskets. Since the 
drywall is tightly sealed, there’s no 
need for a polyethylene vapor bar- 
rier. Rigid foam sheathing glued 
to the outside of the wall framing 
creates a second air barrier. The 
insulated sheathing eliminates the 
need for bracing or house wrap. 

The double air barrier pro- 
vides insurance against building- 
crew mistakes: The wall won’t 
leak unless the crew leaves holes 
in the same section of both barri- 
ers. “It’s like wearing a belt and 
suspenders,” says Pettit. 

For hotter climates like Las 
Vegas, the Building Science 
Consortium has another uncon- 
ventional idea for conventional 
materials. Normally, insulation 
is placed on the attic floor, and 
a vent removes hot attic air. But 
Pettit’s team fits fiberglass batts, 
held in place with wire, between 
roof trusses. The attic stays cool, 
and there’s no need for an ex- 
pensive venting system. 

Meanwhile, the IBACOS 
team is studying an idea that not 
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only makes a house's shell tighter, but eases remodeling 
and repairs. The IBACOS approach, called *disentan- 
gling," takes services like plumbing and wiring out of wall 
voids and places them inside the living space. 

Electrical wiring, phone lines, and coaxial cables run in- 


6.” 


side baseboard raceways. Bathroom pipes are hidden іп а 
three-inch space between the vanity and the wall. The 
wiring and plumbing don’t penetrate exterior walls, so the 
building shell stays tightly sealed. То rewire the house or re- 
pair the plumbing, there’s no need to rip a hole in the wall. 

While the others are focusing on site-built houses, a 
fourth team is working with manufactured housing. For 
two recently completed townhouses in Cambridge, Mass- 
achusetts, the Hickory Consor- 
tium of nearby West Wareham 
used factory-built modules 
made by Epoch Corp., stacked 
three high and two deep. 
Backer rods and cellulose insu- 
lation prevent air leakage be- 
tween modules. 

Instead of a simplified duct 
system, Hickory ductwork di- 
vides the house into zones, 
each with its own thermostat 
and variable-speed fan. Although 
this requires complicated elec- 
tronic controls and duct layouts, 
it saves energy because you 
don’t have to heat the whole 
house if you’re only using one 
room. Preliminary tests show 
the townhouses use 55 percent 
less energy than required by the 
state building code, says team 
leader Mark Kelley. 

Home builders are excited 
about the idea of saving money 
on both energy and construc- 
tion. “It’s a myth that energy-effi- 
| cient houses have to cost more,” 
| < | says Building America program 
manager George James. “By 
working together using a systems- 
engineering approach, we can 
improve quality and performance 
without increasing cost.” 9 
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False-color views captured by Galileo's multi-spectral camera 
combine images made with violet, green, and infrared filters 
to make it easier to distinguish surface features. In this im- 
age of Europa's trailing hemisphere (background), the bluish 
areas represent plains composed of relatively pure ice, while 
reddish-brown splotches and fractures are likely contami- 
nated by an unidentified rocky material. One of Europa's few 
large impact craters, measuring 31 miles in diameter, is visi- 
ble at right, surrounded by a white ejecta blanket of nearly 
pristine ice. In the more detailed view above, which is 
roughly 780 miles across, shades of blue and light tan reveal 
variations in the size of ice grains on Europa's surface. 
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OUR BLUE PLANET Earth may not be the 
only object in the solar system with an abun- 
dance of liquid water. Recent photographs 


taken by the Galileo spacecraft are raising scientists’ hopes 
that one of Jupiter’s moons may have a life-sustaining 
ocean hidden beneath its surface. 
One of four Jovian satellites that can be spotted from 
Earth with a good pair of binoculars, the ice-covered moon 
Europa is slightly smaller than Earth’s moon. Europa was 
first photographed in de- 
А By Andrew Chaikin tail by the twin Voyager 
‚| flyby probes in 1979. 
Since Galileo began orbiting Jupiter in 1995, it has 
sharpened the view, sending back images with up to 
200 times more detail than Voyager saw. In addition, 
Galileo’s multi-spectral electronic camera has pho- 
tographed the moon in a variety of wavelengths, 
allowing scientists to detect previously unknown 
variations іп Europa's surface characteristics. 

The Galileo pictures reveal a complex network 
of ridges and fractures, some of which resemble 
features formed by plate tectonics here on 
Earth. In places, the surface of Europa "looks 
like a jigsaw puzzle that has been pulled apart," 

says Torrence Johnson of NASA's Jet Propulsion 

Laboratory, which manages the Galileo mission. 

Galileo's closest views appear to confirm the 

suspicion held since Voyager that Europa has 

undergone volcanic activity. Unlike terrestrial 

lava flows, Europa's 

eruptions would 
have been of a far 
chillier sort, as geol- 


ogist Ron Greeley of Arizona State University explains. 
"This is clear evidence of cryo-volcanism,” Greeley says, 
describing the flows as “ice or slushy ice.” Such outpour- 
ings may have buried most of Europa's impact craters. So 
far, Galileo hasn't shown whether Europa's volcanism is 
still occurring, but if it is, Greeley says, there is a chance 
that future images will catch an eruption in progress (as 
the Voyagers did with pictures of the neighboring moon Io). 

What would power these frigid eruptions? Scientists 
believe Europa's interior is heated by tidal forces gener- 
ated in an ongoing gravitational tug-of-war among Jupiter 
and its three closest satellites. With that in mind, some 
theorists have proposed that Europa's icy crust conceals 
an ocean of liquid water as much as 200 kilometers deep. 
That idea in turn has fueled speculation that Europa could 
be a habitat for living things— perhaps similar to the or- 
ganisms that flourish in the mineral-laden waters of hot 
springs on Earth's ocean floors. 

But so far, the possibility of life on Europa is nothing 
more than conjecture. Most scientists agree that the 
Galileo mission is unlikely even to settle the question of 
whether Europa has a subsurface ocean. That answer, 
Greeley says, might come from a future spacecraft 
equipped with a radar-sounding device to probe beneath 
the face of the mysterious moon. Called the Europa 
Ocean Explorer, it could be launched in 2001 or 2002. 

Meanwhile two teams have proposed more aggressive 
missions. The Europa Ice Clipper spacecraft would fire 
a softball-size copper sphere into the surface, then re- 
trieve ice particles blasted into space by the impact, and 
bring them to Earth for analysis. А second scheme calls 
for a probe to land on Europa, melt its way 
through the ice at a rate of about three 
feet a dav, and explore the ocean below— 
assuming it finds one. ® 


А Hot Clue 


The best look so far, this mosaic of Galileo's high- 
est-resolution images of Europa shows features 
as small as 230 feet across. Amid the complex, 
crisscrossing features is a tongue of once-mobile 
ice (circled at left) that flowed across preexist- 
ing ridges; it is the first clear evidence that icy 
volcanism has helped shape Europa's surface. 
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ZE: 21 inches 
tICE: Not yet announced 
DEPTH: 4 inches 
/ VIEWING ANGLE: 160 degrees 
EIGHT: 11 pounds 
'ESOLUTION: 640 by 480 pixels 
EXPECTED LIFESPAN: 30,000 hours 


| 
FLAT’S WHERE IT’S AT. Take one look at the 42-inch flat- 
panel television made by OF TV and you know you're 
looking at the TV of the future. You can hang this set on 
your wall like a large work of art. The screen size will vary 
between 21 and 60 inches, yet the depth front-to-back will 
remain a mere four inches. 


| OFTV's 42- and 21-inch models are available now at 
| Hammacher Schlemmer stores. The bad news is that the 
42-inch model sells for $25,000, while the 21-inch model 
carries a $10,000 price tag. 
The expense is due not so much to the technology but 
"a to the cost of manufacturing. Once an efficient mass-pro- 
B Y duction method is developed—companies like Sony and 
, Panasonic are working on the problem right now—you can 
Dennis expect the price to drop dramatically. Within a few years, 
| қ prices should be comparable to those of projection TVs— 
Normile 


roughly in the $2,500 range. 


These new ТУ screens use plasma, or charged gas, to 
light up the red, green, and blue pixels that constitute an 


image. The product of decades of research, funded mostly 
by Japan’s leading electronics companies, plasma TVs are 
suddenly the hottest item in video. Side-by-side compar- 


A new technology 
yields thin TVs 


light enough to 


hang on a wall. 


PHOTOGRAPHED BY JOHN B. CARNETT 


isons among competing flat-panel TV technologies have 
not yet been possible. But based on first impressions, the 
plasma screens, while very exciting, don't yet match the 
brightness, color saturation, and clarity of conventional 
cathode-ray tubes. Yet they beat most front- and rear-pro- 
jection TVs hands down. 

Simply put, plasma is the most exciting development 
in displays since the LCD. And just as the LCD made 
portable TVs and notebooks possible, plasma displays 
will lead to a dramatic expansion of how and where we 
use TVs, [Imagine a 42-inch TV hanging on a kitchen wall 
above the breakfast table. Or how about a 60-inch screen 
that can be viewed from virtually anywhere in the room 
at the heart of a home entertainment system. 

Gas-plasma TV works like a fluorescent light, in that 
ultraviolet light generated by a gas discharge is turned 
into visible light by phosphors. In this case, the plasma 
screens are constructed as a sandwich of glass plates with 
a gas filling. Applying a voltage causes the gas to emit — — 
ultraviolet radiation, which in turn causes red, green, or 
blue phosphors to glow, emitting the light seen by the 
viewer. The red, green, and blue phosphors coat U-shaped 
channels running vertically within the glass plates. Sup- 
plying the charge that excites the gas, electrodes criss- 
cross the panel, with horizontal electrodes mounted on 
the inside of the glass plate closest to the viewer and ver- 
tical electrodes behind the gas channels. Pixels are de- 
fined by the crossing of the horizontal electrodes and the 
vertical phosphor-filled channels. 

As do the cathode-ray tubes at the heart of most TVs, 


the new TVs use glowing phosphors to paint television 
images. In a CRT, however, the phosphors are tiny dots 
lit up by a stream of electrons fired from a gun at the 
back of the tube. As a CRT screen gets larger, this electron 
gun must be pulled farther from the face of the CRT for 
the electrons to hit the phosphor dots in the corners of the 
screen properly. Апа since the CRT is essentially a glass 
vacuum tube and must withstand pressure from outside, 
it is difficult to make the screen perfectly flat. The slight 
curve in the screen inherently produces some picture dis- 
tortion. Additionally, the bulk and weight of CRTs limits 
their practical size to about 56 inches. Currently, only 
Mitisubishi offers a 40-inch CRT television. Plasma TVs, 
with their sandwich of gas troughs and electrodes, are in- 
herently thin and flat, regardless of their diagonal size. 

Of course, liquid-crystal display panels are also thin 
and perfectly flat. In LCDs, the liquid crystals act as tiny 
shutters, letting light pass into, or blocking it from, a flu- 
orescent tube at the back of the panel. Color is added by 
a filter at the front of the panels that has red, green, and 
blue stripes. The liquid crystals open and close in response 
to an electric current, which in the most advanced LCDs 
is switched on and off by a thin-film transistor formed on 
the rear glass plate. 

While the display of choice for portable computers and 
pocket-sized TVs, the LCD won't become a contender for 
truly large monitors because the technology is fiendishly 
difficult to scale up. LCDs are manufactured using semi- 
conductor fabrication techniques, and those processes are 
primarily aimed at making microscopic devices. Although 
Sharp, the world's leading manufacturer of LCDs, has de- 
veloped a prototype 40-inch LCD panel, it required the 
development of a new technology to seamlessly Join to- 
gether two 29-inch panels. Presently, L.CD makers have no 
plans to mass-produce panels larger than 20 inches in size. 

Gas-plasma screens may get smaller if the power effi- 
ciency of gas plasma—currently at one lumen per watt— 
can be improved. “If we can get efficiency up to 5 lumens 
per watt, then the plasma display will require less power 
than a backlit LCD," 
Plasmaco, a flat-panel ГУ research arm of Matsushita 


says Larry F. Weber, president of 
based in Highland, New York. When that requirement is 


met, building smaller-size gas-plasma displays that would 
compete directly with LCDs becomes practical. 


TV’s Digital Future 


IF FLAT TV is the shape of the future, 
then the signal of the future is digi- 
tal. And as with flat TV, the future is 
closer than you think. The first digital 
high-definition TV broadcasts are ex- 
pected late next year, accompanied 
by large-screen receivers that can dis- 
play the filmlike programming. 

This new era in television won't 
occur all at once. Digital broadcasts 
and the equipment to receive them 
will be phased in gradually. And while 
broadcasters will be allocated new 
digital television (DTV) channels, the 
Sky won't go dark anytime soon for 
today's conventional analog TVs. 

DTV, sometimes called high-defini- 
tion TV (HDTV) or advanced TV (ATV), 
relies on MPEG-2 compression algo- 
rithms to fit all the extra visual infor- 
mation required for the more detailed 
resolution into the channel used to 
transmit a single analog program 
today. Alternatively, MPEG-2 could be 
used by a broadcaster to transmit at 
least four programs with today's ana- 
log resolution in the single channel. 
Most will try to make a big impression 
with high-resolution DTV, but you can 
expect different approaches during 
the transition period. 

The go-ahead for DTV came last 
December, when the Federal Commu- 
nications Commission approved the 
use of 18 video formats of various res- 
olutions, along with the Dolby Digital 
six-channel surround-sound system. 
Experimental DTV stations already are 
up and running. At next January's 
Consumer Electronics Show, manufac- 
turers will preview the first DTVs, in 
anticipation of broadcasts commenc- 
ing that fall. 

When DTVs hit retail shelves, they 
will most likely be large-screen front- 
and rear-projection models. Manufac- 
turers say that prices will run $1,000 
to $1,500 more than TVs of compara- 
ble size and features. 

If you're thinking of buying an 
analog TV today, go right ahead. 
There won't be a lot of DTV broadcast- 
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ing for a while, and DTV prices will fall 
over time, Thomson Consumer Electron- 
ics, whose RCA brand will be among the 
first in DTV along with Philips, Sony, 
and Zenith, speculates that DTV will 
command only a $500 to $700 pre- 
mium within five years, and cost just 
$200 or $300 more than conventional 
TVs after 10 years of DTV broadcasting. 

Meanwhile, sometime in 1999, 
you'll be able to buy a converter that 
will enable your current TV to receive 
DTV programs. These converters might 
cost about $1,000 at the start. They 
won't, however, give you full DTV. 
Neither will some new TVs marketed 
as DTV. Here's why. 

With the converters, you'll be re- 
ceiving the DTV signal and its pro- 
gramming, but your TV display will be 
limited to its current resolution. In- 
creasingly, high-end projection TVs 
available now can display a very qood 
picture—equivalent to SVGA-level 
computer images. But no TVs cur- 
rently available—including the new 
flat, plasma displays—can handle the 
highest DTV video format, whose reso- 
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lution is 1,920 by 1,080 pixels. 

TV manufacturers are confident 
they'll be able to build front- and 
rear-projection models that achieve 
DTV's highest resolution. They say it's 
a matter of developing projection 
CRTs (cathode-ray tubes) capable of 
beaming a finer spot than do the 
tubes being used today. But direct- 
view DTV might be longer in coming. 

This is because tube TVs need a 
shadow mask (or aperture grille) to 
direct electron beams to the correct 
phosphor and create a pixel. Fabricat- 
ing metal masks with the necessarily 
finer apertures 1s a challenge. Even if 
it’s accomplished, the TV picture 
might not have brightness compara- 
ble to today's TVs—the smaller the 
aperture, the less light is emitted. 
This won't be an issue with DTV-capa- 
ble PC monitors, which are viewed 
from a distance of about two feet, 
and don't have to compete with ambi- 
ent light across the length of a room. 

In the short term, DTV will come in 
two flavors, according to Glenn Reit- 
meier, senior director for high-defini- 
tion imaging at the David Sarnoff 
Research Center, a TV lab. Projection 
DTVs that measure at least 60 inches 
diagonally and that are viewed from 
beyond eight feet will feature 1,920 
by 1,080 resolution, while the largest 
direct-view tube sets (perhaps 38 
inches diagonally in the wide-screen 
16:9 aspect ratio) will max out at 
1,280 by 720 pixels. 

How long today's analog signals 
will remain available is not yet clear. 
It will probably be determined by 
household penetration of DTV over 
time. RCA speculates that DTV sales 
will reach 1 million annually in 2002— 
still a far cry from the 25 million con- 
ventional TVs sold this year. This 
much is clear: Those telecasters who 
convert to DTV must begin returning 
their analog channels to the FCC in 
2006. By that time, TV makers expect 
to offer inexpensive converters for 
older sets.—Stephen A. Booth 
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While plasma TVs have only begun to hit the market, 
the technology is actually very mature. Gas-plasma dis- 
plays were developed in 1964 by Donald. L. Bitzer and 


Gene Slottow, two professors at the University of Illinois. 


Over the years, incremental improvements have oc- 
curred—color panels were developed in 1975 and the cur- 
rent structure of the panels was devised in 1986—until a 


A Low-Cost Alternative 


A NOVEL DISPLAY TECHNOLOGY recently developed in 
the United States promises flat, large-screen monitors 
and TVs at a fraction of the cost of liquid-crystal dis- 
plays or gas-plasma screens. 

The technology, called High-Gain Emissive Display 
(HGED), can produce flat panels measuring 5 to 40 
inches diagonally, according to Telegen Corp., the de- 
veloper. The Redwood, California-based company claims 
several patents for the process, some still pending. 

Jessica Stevens, Telegen president and chief execu- 
tive officer, says HGED screens can be made more 
cheaply than either LCD or plasma displays—at about 

|. $1.30 per square inch, compared to $16 for LCD or 
plasma. And whereas newly-available 42-inch plasma 
displays cost $10,000 or more, a 40-inch HGED screen 
could sell for about $2,000 and would weigh less— 
about 15 pounds versus 40. 

Stevens explains that HGED is less expensive to pro- 
duce because clean room conditions and micron toler- 
ances aren't necessary. Consequently, building a 
factory costs $50 million, compared to nearly $1 bil- 
lion for other methods. 

| HGED panels contain color phosphors similar to those 
used for cathode-ray tubes, but modified to operate at 
extremely low voltage (under 100 volts). They are acti- 
vated by a matrix grid instead of the beam-steered, 
high-voltage electron gun used in CRTs. Unlike LCDs, 
the matrix needs no transistors to address the pixels. 
Rather, the phosphors are excited by electrons guided 
to the grid through a method Telegen is patenting. 
Although HGED technology has been in gestation 
j since the early 1980s, Telegen says it only recently be- 
came feasible with the advent of inexpensive micro- 
processors. The company notes that the displays can 
deliver the brightness and color palette required for 
TV, as well as the resolution and refresh rates needed 
for computer- and high-definition video applications. 
Compared to LCD, the viewing angle is not restricted. 
Meanwhile, the use of extreme low-voltage phosphors 
eliminates concern over X-ray emissions in near-field 
viewing situations. 

Telegen says the first HGED product will be a 20- 

inch desktop PC monitor, to be manufactured under li- 
cense by Singapore-based IPC-Transtech.—S.A. 8. 
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critical mass was reached. Suddenly, large-scale produc- 
tion of flat-panel TVs seemed possible. 

Last fall’s Japan Electronics Show was something of 
a coming-out party for plasma TVs. Sony, Fujitsu, NEC, 
and Matsushita, maker of the Panasonic and National 
brands, all showed off the prototype products that are 
now reaching the stores. Other companies also working 
on flat-panel TVs include Mitsubishi, Pioneer, Thomson 
(RCA), and Hitachi. All of these companies are plan- 
ning to sell plasma TVs under their'own brand names 
and to supply the plasma panels to other manufac- 
turers for use in their brands; The first of these was 
put on the North American market by OFTV, the spe- 
cialty reseller of TVs and.monitors, and sold through the 
Hammacher Schlemmef catalog. ОКТУ uses flat-panel 
TV technology dev cloped by Fujitsu. But other electron- 
ics manufacturers will. soon be following suit. Fujitsu 
plans to sell a 42- inch model under its own brand name 
for roughly. $13, 000. Ву the end of this year, a selection of 
plasma TVs from г a range of manufacturers is likely to be 
in electronics show rooms across the country. 
While all these companies are using the same basic 
inology, there are subtle differences in approach. Both 


d Fujitsu: hue NEC are using what's called AC surface-dis- 
|. charge ‘technology. In this technique, alternating current 
ae charges the gas. The plasma cell is first charged by pass- 


inga voltage between a horizontal scanning electrode in 


ДЕ? front of the plasma channel and a vertical data electrode 


behind it. That initial charge is then held by passing a 


| "voltage high enough to sustain but not initiate plasma 
` discharge between the scanning electrode and a third 


electrode running parallel to it. This creates a bubble of 
charged plasma that is confined to the area between the 
two horizontal electrodes. This approach to minimizing 
crosstalk, or the smearing of the signal to adjacent pixels, 
allows the use of channels without any barrier separating 
horizontal rows of pixels. 

Engineers at Matsushita, however, think the AC sur- 
face-discharge technique will prove difficult to apply to 
the greater number of pixels needed for high-definition 
television displays. While Matsushita also intends to man- 
ufacture and sell plasma TVs based on this AC surface- 
discharge approach, it is also continuing to work on a 
competing DC pulse memory technology originally pio- 
neered by NHK, Japan’s public broadcast network, In 
this approach, instead of only vertical ribs, there are ribs 
running both vertically and horizontally, creating an egg- 
crate structure. Each of these little lidless boxes is coated 
with phosphor and defines one pixel. Using direct cur- 
rent, a voltage is applied between a clear cathode in front 
of the grid of boxes and an anode behind it. Matsushita 
engineers believe this technology results in higher con- 
trast and faster response. 

But the additional ribs make manufacturing the pan- 
els more difficult, and the direct-current approach gener- 
ates more heat than the alternating-current scheme. 
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GAS PLASMA sandwiched between two glass panels is 
electrically charged to produce ultraviolet light, which 
is then turned into visible light by red, green, and blue 
phosphors. This technique works well for large screens. 
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substrate 
Conductive layer 
— Protective layer 
— Display electrodes 
— Bus electrodes 


а 
| Phosphors 
(red, green, and blue) 

Ribs 


Matsushita currently sells a 26-inch DC model for com- 
mercial use in Japan. 

Meanwhile, Matsushita’s AC surface-discharge ap- 
proach is actually spearheaded by Plasmaco, its U.S. sub- 
sidiary. Plasmaco has already built a 21-inch prototype with 
a 640- by 480-pixel resolution. Like other gas-plasma TVs, 
the Plasmaco unit features a wide, 160-degree viewing an- 
gle that supersedes the capabilities of LCD screens. The 
1l1-pound screen can also be used as a computer monitor, 
which may make this technology well-suited for use in hy- 
brid PC/TV applications. Switching between the PC and 
ТУ may Бе а simple as flipping а switch. 

Ever the independent, Sony has yet another com- 
pletely different approach, which blends liquid-crystal and 
plasma technology. This plasma-addressed liquid-crystal 
technology was originally developed by ‘Tektronix of 
Beaverton, Oregon. Just as in typical LCDs, the liquid 
crystals act as shutters, letting light pass to, or blocking 
it from, a back light. Instead of being controlled by thin- 
film transistors, however, the current through the liquid 
crystals is turned on and off by using the charged plasma, 
which conducts electricity, as the switch. 

The plasma is in channels running horizontally across 
the screen behind the layer of liquid crystals. Each plasma 
channel corresponds to a television scanning line. One 
by one, from top to bottom, the channels are charged by 
passing a voltage across electrodes at the back plate of 
the panel. Once the channels are charged, the plasma 
can conduct electricity, with the circuit through the liq- 
uid crystals completed by transparent electrodes mounted 
in front of the liquid-crystal layer. 

The reason the plasma approach works when thin-film 
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transistors don't is because of the difficulty of scaling up 
the thin-film-transistor manufacturing process to the 
panel sizes needed for larger displays. Sony claims its 
Plasmatron will be easier to manufacture and have higher 
picture quality than the competing plasma schemes. The 
drawback: This approach doesn't offer as wide a viewing 
angle as gas-plasma screens, since the screen is still essen- 
tially an LCD. The Plasmatron also requires more power, 
since the backlight must be constantly on. 

These different approaches produce pictures of vary- 
ing quality. But even within a single approach, the results 
from one brand to another may differ. For instance, Plas- 
maco uses a contrast ratio specification of 200:1 while 
OFTV's is 60:1, a difference that may account for the 
washed-out look of the latter screen. But with a variety of 
flat-panel technologies now available, the biggest challenge 
today is cutting manufacturing costs, though this is a 
chicken-and-egg situation. Efficiencies of scale will mean 
lower costs, but to generate sales volume, the price of the 
panels will have to come down. Ап industry goal is to cut 
the price to roughly $100 per inch of screen size by 2000. 

Even at such prices, electronics firms are confident 
plasma screens will be in demand. Fujitsu recently refur- 
bished an existing semiconductor factory, completely 
devoting it to producing 10,000 42-inch plasma screens 
per month. Within two years, the company plans an ex- 
pansion that will allow it to manufacture large screens at 
a rate of as many as 100,000 panels per month. Other 
manufacturers are making similar investments. To soak 
up all that capacity, plasma TVs will have to start appear- 
ing on more living room walls. Which means they will 
have to be affordable. Ф 
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SCIENTISTS HAVE cloned animals 


such as frogs and monkeys from 
embryonic cells. But until recently, 


nobody had been able to clone f) э 
an animal from an adult cell. To Е e 


do this, the Scottish team reset 
the biological clock of the adult 
cell s genes so that they could be 
accepted by an unfertilized egg. 
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The egg grows 5 
„1 and divides to 
form an embryo, 
which is implanted 
in .a surrogate mother. 


Surrogate 
The DNA of the lamb 

born from the surrogate 
mother matches that of | 
IBthe.original donor. 


Tan Wilmut 
clones a sheep, 


but he isn’t 


membrane cells. Such cells are usually kept alive in a liquid 
of 10 percent fetal calf serum, the fluid component of blood, 
which is rich in foodlike cellular nutrients. But Wilmut real- 
ized that a standard technique to put cells to sleep—reduc- 
ing the level of serum to 0.5 percent—could make the cell 
“forget” that it was a mammary cell and enable it to “remem- 
ber” the genetic instructions for making an entire sheep. 
That was a philosophical breakthrough: Other scientists 
had not understood the importance of synchronizing the de- 
velopment of a cell’s genetic material with that of the egg that 
would receive it. In the past, at other labs, the genes had raced 
too far ahead in development to 
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THE BAAA HEARD "round the world came from a lamb 
named Dolly, and it called into question the very idea of 
identity. Dolly’s anonymous mother, as the world now knows, 
was the first adult mammal ever cloned. The scientist re- 
' sponsible is lan Wilmut, ап embryologist at Edinburgh’s 
Roslin Institute who has spent two decades studying eggs 
and sperm and how they develop. 

First, Wilmut and his colleagues scraped the udders of 
an anonymous, pregnant, white Finn Dorset sheep for 


cells, however, had not begun 
to divide and translate their DNA into the stuff of sheep. 

In their quiescent state, the mammary cell’s genes 
were ready to be combined with an egg. The scientists har- 
vested eggs from smaller Scottish Blackface sheep, and 
surgically removed the cells’ nuclei (where the DNA resides). 
Wilmut and his team then placed the white-sheep udder 
cell and the nucleus-free, black-sheep egg next to each 
other. In a Frankensteinian trick, electricity was applied. 
The membranes of the cells fused and—presto—two cells 
were one. The fused egg was implanted in a blackface 
ewe using standard artificial fertilization techniques. 

When a veterinarian finally delivered the wonder lamb 
four months later, its color—white— 
was a hint that it was not the same 
breed as the ewe from which it had 
emerged. DNA tests took months 
but finally confirmed that Dolly, or 
6LL3 as she was known in the lab, 

is indeed a biological copy. 

Wilmut's achievement is so impres- 
sive that even the Vatican and Presi- 
dent Clinton have commented on it. 
The only good news for people fright- 
ened about another Hitler is that it 
will not be repeated by a crazy scien- 
tist working alone. Why? Too many 
diverse areas of expertise are required. 
But in principle there is nothing to 
prevent a wealthy person from cloning 
himself, cloning a California condor, 
cloning 500 Marilyn Monroes—or, to be precise, 500 Mon- 
roe bodies without Marilyn's formative experiences. 

Wilmut himself seems miffed that anyone would want 
to clone something more controversial than, say, a sheep 
genetically engineered to produce drugs in its milk, or a 
pig with organs that could be transplanted into humans. 
"There is no reason in principle why you couldn't do it," he 
says of cloning a two-legged Dolly. But, he adds, “All of us 
would find that offensive. I don't have sleepless nights." Ф 
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Airbags aren't the 


final solution to 


keeping you alive 


in a crash. 


PHOTO-ILLUSTRATION BY VIKTOR KOEN 


IF YOU'RE WORRIED about the power of your car's air- 

bag in a car crash, consider the exploits of Col. John Stapp. 
It's the summer of 1954, and in the hot desert of New 

Mexico, Stapp, strapped into the seat of a rocket sled 
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called the Sonic I, is hurtling at 632 mph toward a land 
speed record. He also is about 
B y Daniel McCosh to run into a wall, which makes 
the speed record somewhat inci- 
dental. In the next few seconds, a steel lip hanging below 
the sled will hit a trough of water between two steel rails, 
and the impact with the incompressible water will bring 
Stapp and the Sonic 1—іп a mere 1.4 seconds—from a 
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speed just shy of the sound barrier to a complete stop. 


A physician and pilot in the early days of jet-pow- 


ered flight, Stapp was using his own body to determine 


whether pilots could survive the forces of high-speed 
ejection. Strain gauges measured the impact of the de- 
celeration on Stapp’s tightly restrained body at some 
40 times the force of gravity—the equivalent of a car 
running over his chest. As his face temporarily turned 
into Silly Putty, the strain began to detach the retinas 
from the backs of his eyeballs. 
This stunning, courageous feat not only advanced 


the science of biomechanics; it eventually affected the 
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design of everything from aircraft ejection systems to car 
interiors to football helmets. But the most pervasive idea 
that resulted from Stapp’s work was his suggestion that 
perhaps cars, like airplanes, should also have seat belts. 

Leap forward to today. The most technologically so- 
phisticated component of a modern car's crash-survival 
system is the airbag. Suddenly, it has become сат” most 
controversial feature as well. 

Through last year, 52 people were killed by airbags in 
crashes they might otherwise have survived, according to 
a study by the National Highway Traffic Safety Adminis- 
tration (NH TSA). This fact may come as a shock to mo- 
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AIR FORCE FLIGHT TEST CENTER 


torists who view the airbag as a high-tech savior. Statisti- 
cally, these fatalities occurred in a small portion of the es- 
timated 50 million airbag-equipped cars and trucks on the 
road today, according to the Insurance Institute for Highway 
Safety. But a disproportionate number— 32 of the total of 
52—were children. Such studies and others have prompted a 
revised look at exactly what is expected of restraint systems. 
The common conception of an airbag is of a kind of 
benign pillow that inflates to cushion the occupants as 
the car crumples around them in an accident. Such a view 
denies the realities of the energy unleashed in a car crash 
and obscures the primary strategy needed to survive one. 
In assessing the impact of a crash on a driver or pas- 
senger, the human body becomes a study in structure; the 
skeleton is subjected to the kind of engineering analysis 
used to determine, say, the breaking point of an airplane's 
wing spar. The skull becomes a container of gels and flu- 
ids, the chest cavity a flattened, resilient, rib-walled cylin- 
der with a remarkable ability to absorb lateral impact. 
Stapp's work with the rocket sled, with strain 
gauges. wrapped around his body, helped to quantify 
the little inform: ation known at the time about how the 


human body reacts to blows and stresses. Earlier work in- 


cluded interviewing people who had survived а jump or 


fall off the Gol den Gate Bridge and studying autopsies of 
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those who had died from such falls. Cases like these lend 


themselves toa nal sis. because water provides a consistent 


surface, making it easy. to.calculate the velocity at impact. 

Stapp's survival ata sustaine d 40-G deceleration is not 
too far off the mark from today" s test-crash requirements. 
Federal front: ib а ct standar 


rds $ now call for a maximum 
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B Shock 


Colonel John Stapp 


to test the effects 
of rapid deceleration 
from near-sound- 
cw barrier speed. 
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onds, while forces on the head sometimes reach 80 Gs. 

But in fact, the federal mandates were not developed 
as a direct result of Stapp's work. Of greater influence 
were a series of studies performed on cadavers and ani- 
mals in the early 1970s. These studies eventually pro- 
vided a more comprehensive database that quantified the 
mechanical strength of the human body. They also led to 
the development of crash-test dummies with built-in ac- 
celerometers, the basic measurement tool in crash test- 
ing. From these and other tests, a clear definition of the 
problem of surviving a crash has emerged. 

Basic physics predicts that a body traveling at 30 mph 
and decelerating at 60 Gs will travel less than a foot be- 
fore it stops. 

With the maximum allowable force of deceleration a 
known quantity, the challenge to engineering is how to 
come to a smooth stop in that one-foot distance. But a 
real-world car crash is hardly smooth; it's more an exercise 
in chaos theory as sheet metal crumples, frames collapse, 
and the heavy mass of the engine and transmission is dis- 
placed. As a result, G-loads can "spike" to lethal levels as the 
structure crumples, unless the vehicle is carefully designed. 

Bringing the passenger compartment to a halt is only 
part of the problem. Stopping the forward motion of the 
passengers is the ultimate goal. 

The seat belt, obviously, plays an essential role in 
achieving this. During a 40-G stop, a 200-pound man 
suddenly weighs four tons. His head alone is being 
pushed forward with a 400-pound force at the top of his 
spine. This isn't quite the equivalent of being run over by 
a truck: The short duration of the crash means the body 
isn't subjected to a sustained 40-G stress. Rather, the im- 
pact is more like a hydraulic shock, or sharp blow, to the 
body. Such a shock is survivable at higher G-loads—but 
these are difficult to predict, because of the spiking effect. 
Designed to collapse progressively, an efficient crush struc- 
ture in a medium-size car can reduce that G-load signifi- 
cantly, but the strain on both the seat belt webbing and 
the human body are still tremendous. 

An unrestrained occupant, however, simply doesn't 
stop, although the car does. The interior has sufficient 
space, about two feet between the head and steering 
wheel, for the mass of the occupant to maintain the full 
30 mph speed while the steering wheel is coming to a halt, 
and the driver then hits it head on. Ironically, even after 
the car stops within calculated, survivable limits of deceler- 
ation, its interior becomes a solid, fatal barrier itself. 

The problem posed by an unrestrained occupant was 
the original impetus for adapting the self-inflating airbag 
(an idea that began as a way to protect the occupants of 
early-generation space shuttles) to a car's interior. The 
airbag is a tough, self-inflating cushion that can expand 
quickly enough to meet the mass of the body halfway, 
then decelerate that body within survival parameters. То 
diminish the stress on the body, the bag accomplishes 
two objectives: It distributes the load broadly across its 
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Making Smarter Airbags 


VARIOUS STRATEGIES have been proposed to improve restraint systems’ 
effectiveness. The size of the occupant can be determined by a weight 


sensor іп the seat (a); the position is calculated with an infrared or 
radar sensor (b) and a seat-belt sensor (с). A second array of ac- 
celerometer-based sensors ( d) detects the severity of the 

crash. Software integrates this information to prevent 

airbag deployment when the occupant is in a dan- 

ger zone. Conversely, a severe impact trig- 

gers seat belt tensioners (е), and " a 

alters the deployment speed ofa _ 

variable-rate airbag system. I» 


(d) - 


( 


(a) — 


surface and absorbs energy as it vents gas and collapses. 

In the United States, however, the federal requirement 
calls for sufficient protection for a seated, unbelted 170- 
pound adult male dummy to “survive” a 30-mph frontal 
barrier crash. Intercepting a human body that’s flying 
across the passenger compartment requires a force ap- 
proximating the energy of the mass of the body. The ear- 
liest systems, larger and more forceful than those in use 
today, deployed with almost the same energy it takes to 
stop the car itself. Getting hit by an airbag was about the 
same as being hit by a big, soft car. 

Although today’s systems are smaller, the energy in the 
bag as it blows out of its container is still enormous. The 
danger zone is very close to the airbag. A recent NHTSA 
study with a child-size dummy showed that at distances 
ranging from directly on top of the bag to about four 
inches away, deployment produced enough force to cause 
serious, or even fatal, injuries. At about six inches away, 
the recorded force fell to what are considered acceptable 
levels, based on “injury” levels measured on the dummy. 

Of the 32 deaths of small children reported in the 
NHTSA study, nine were caused by rear-facing infant 
seats positioned directly on the airbag when it deployed. 
Another common cause of death was an unbelted child— 
including some kids who were strapped in child seats that 
were not secured to the car—thrown onto the airbag by 
hard braking just before the crash. 

The need to protect the unrestrained driver and pas- 
senger is at the heart of the newfound concern over the 
power of airbags. Automakers have requested an immedi- 
ate change in the federal rules that would allow them to 
"depower" the system, arguing that reducing the force of 
the bag would not only protect small children and small 


os LE] 97 


adults (who are more vulnerable to the shock), but would 


also reduce the impact on the neck of a fully restrained 


driver when the bag deploys from the steering wheel. 
These moves, the automakers say, would enhance an air- 
bag system’s safety. 

The controverswhas prompted renewed interest in 
so-called smart airbag systems that use sensors, ei- 
ther infrared or radar, to determine where the occu- 
pant is when the crash occurs, and to alter the force of 
the bag accordingly. 

The basic strategy is to develop a sensing system that 
lessens the power of airbag deployment when the occu- 
pant is sitting upright with his belt on. When the occupant 
is unbelted, the airbag is fully powered. The last, worst- 
case scenario occurs when the occupant is unbelted but 
in a hazardous position in regard to bag deployment. The 
system would sense this and turn the bag off. While many 
of these occupant-sensor features have been demonstrated, 
automakers are unsure of their reliability in the real world. 

The irony is that after more than three decades of de- 
velopment, a truly *passive" system that covers all possi- 
bilities—ranging from a squirming child to an adult who 
leans or is tossed forward on top of the airbag— without 
including a seat belt does not exist. The seat belt is not 
only the primary system to absorb the energy of your 
body's forward velocity, it ensures that the occupant is 
in a predictable position when the crash occurs—essen- 
tial to the maximum performance of the airbag. 

So buckle up. The best chance for crash survival is 
based on a total system, including crush engineering, 
seat belt webbing, and airbags. Leaving one out of the 
equation is potentially lethal, and an unbuckled seat 
belt is an invitation to disaster. 9 
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Alcohol, a colorless liquid com- 


posed of carbon, oxygen, and 


hydrogen (C,H,0), is the agent of influence in beer, wine, and distilled spirits. New technologies are 
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Home Brew Takeout 


IF YOU’VE EVER fantasized about 
creating your own beer—but were 
put off by the amount of time and 
money involved in home brewing— 
then you might be interested ina 
new alternative that’s coming to a 
storefront near you, if it’s not al- 
ready there. It’s called a “brew-on- 
premise” store, and its brand of social, 
no-commitment personal brewing is 
catching on across America. 

For $100 to $150, a typical brew- 
on-premise store gives you every- 
thing you need to brew your own 


The Lone Malt 


THERE MAY BE no tribe of imbibers 
more loyal to their libation than 
drinkers of Scotch. And increasingly, 
it’s the more strongly flavored “single- 
malt" variety of Scotland's whiskies 
that pleases their keen palates. 

Unlike a blended Scotch—essen- 


Barley 


Single-malt Scotch is made in four stages: malting, brewing, dis- 
tilling, and aging. Malting turns partially germinated barley into 
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beer on the spot, including 
{һе recipes, ingredients, 
mixing gear, bottles, and 
tutoring. And they handle 
the cleanup. You will have 
to wait at least a few weeks 
before your beer is ready 
to drink, but you can de- 
sign a custom label for 
your brew in the mean- 


time. The home-brew haul is usually 


four to six cases of beer. Most stores 
offer a variety of lager and ale styles 
to choose among. 

About 55 brew-on-premise estab- 
lishments are already open in the 
United States (up from eight in 


tially a mix of bland, inexpensive 
grain whiskies (distilled from ordinary 
grains) and tastier, pricier malt whiskies 
(made from malted barley in copper 
contraptions known as pot stills) — 
single-malt Scotch is 100 percent malt 
whiskey from a single Scottish distiller. 
Dozens of single-malt Scotches are 
now available, and their taste can vary 
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1995), including 
America U-Brew in Philadelphia, 
The Beer Store in Denver, and Brew 
City in San Francisco. About 20 
more are expected to open this year, 
according to Diana Shellenberger, an 
editor with New Brewer Magazine. 


greatly, depending upon which part of 
the country it hails from—a whiskey 
from the Highlands will taste different 
from one that comes from the Isle of 
Skye, for example. The whiskey's age 
(eight to 25 years), also influences the 
taste—making it smoother. 
Unsurprisingly, age has a price 

(as high as $200 a bottle). 
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malt grist in a peat-fired kiln. Brewing turns the grist into an 
alcoholic liquid, which then gets distilled in copper kettles. 
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expect of a good “pull” from a keg. 
Guinness is no longer alone in 
the widget business. Aston Manor, 
WANT A FRESH, foamy draft beer? Bass, Courage, Scottish & Newcas- 
Pop open а сап. As unlikely as that tle, Whitbread, and others have de- 


prospect sounds, several Irish and veloped widget variations of their 
British brewers are making canned own. (No U.S. brewers have at- 
beer taste like kegged—and bottles tempted it yet.) And bottle versions 
that mimic kegs are on the way. were recently developed by several 


Guinness launched the draft-in-a- brewers. Whitbread's new bottle 
can trend in 1989 uses a floating cap- 
with a version of its sule with valves to 
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stout called Pub nitrogen-charge its 
Draught Guinness. brew, while Aston 

Its scientific secret: Manor uses a 

A hollow plastic in- squeezable plastic 


sert—better known 
in the industry as a 
widget—wedged 
into the bottom of 
the can gets dosed 
with liquid nitro- 
gen. When you pop 
the top, the depres- 


bottle that has a 
device fitted into 
its neck to force 
beer out a small 
opening. An un- 
der-the-bottle-cap 
design has already 
c—X | been patented, too. 
surization prompts thousands of ni- And the taste? We found that the ime 
trogen bubbles to float to the top, Guinness stout, while not quite the Wine for the Heart 
bringing with them the thick, equal of a freshly tapped keg from 
creamy head that Guinness lovers Dublin, is consistently good. CAN A GLASS of red wine a day 
keep the cardiologist away? Maybe, 
but recent studies suggest it may the 


WhentoS ay When alcohol, not the grapes, that help pre- 
| vent heart disease, meaning that mod- 
THE RATE AT WHICH you reach intoxication depends on a range of fac- erate amounts of beer and distilled 


tors, including your health and how much you've eaten. The legal limit 


abd spirits could have the same effect. 
for driving in most states is .08 or .10. Here are some guidelines. 


The phenomenon known as the 

| : . French paradox—specifically, their 
Blood Alcohol Concentrations after Three Drinks* bent for fatty foods and ted. wins; yet 
Weight 110 120 130 140 150 160 170 relatively low rate of heart disease— 
ihr .126 .114 .104 .095 .088 .081 .071 gave rise to speculation there was 
2hrs .110 .098 .088 .079 .072 .065 .055 | something about red wine that was 
3hrs .094 .082 .072 .063 .056 .049 .039 good for the cardiovascular system. 
4hrs .078 .066 .056 .047 .040 .033 .023 | One prominent theory holds that nat- 
urally occurring compounds called 
"flavonoids" in red wine or even grape 
juice may reduce the stickiness of 


Blood Alcohol Concentrations after Four Drinks* 


ight 140 150 160 170 180 190 200 blood-clotting cells known as platelets. 
. 108 .099 .092 ‚086 .080 .071  .066 


uis : fn But many recent studies suggest 
092 .083 .076 .070 .064 .055 .050 it’s the alcohol—in any form—taken 
076 .067 .060 057 048 .039 .034 in one or two drinks daily that may 
060 .051 .044 .038 .032 .023 .018 do you some good, perhaps by rais- 
“standard drink equals one 12-ounce beer, one five-ounce glass of wine, or one and a half З қ шее ف ا‎ 
чыны б Ган, tein (HDL) cholesterol, the “good” 
®Moderate Drinking by Audrey Kishline, 1995 cholesterol that reduces buildups 
on arterial walls. 
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Fresh or Foul? 


DOES A “best used before” or 
“born on” date on a beer bottle 
label guarantee you a fresh brew? 
Not necessarily. While plain-Eng- 
lish freshness dates are a useful 
tool to ensure your beer hasn't 
been sitting on a store shelf too 
long, other factors— notably 
brewing techniques and storage 
temperature—can have a big im- 
pact on beer freshness. 

Beers that are fully pasteur- 
ized, as most national brands are, 
have a shelf Life of three months, 
in cans or bottles. But many more 
flavorful craft brews are "flash" 
pasteurized for only a minute, or 
passed through a sterilizing filter 
instead. That can 
reduce shelf life. 
Once beer is pas- 
teurized, heat is 
Days an enemy—as 


| BORN ON | | is sunlight. 
DATE — 


2 TDEC96 NC: 


Freshest Taste | 
within 110 


Dates are nice 
but they are 
no guarantee. 


DWI: Tougher Test 
Hits the Road 


THINK IT'S UNLIKELY you'd ever 
be nabbed for driving under the 
influence? Think again. Thirteen 
of the 48 states that use blood al- 
cohol levels to judge intoxication 
have lowered their legal limits to 
0.08 percent, down from 0.10. 
And the National Highway Traffic 
Safety Administration is prodding 
other states to do the same—or 
have Congress do it for them. 
Still, by most reckonings, a man 
weighing 170 to 180 pounds 
would have to drink four beers, or 
perhaps two generous martinis, in 
one hour to reach the 0.08 level. 
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The Morning After 


THERE IS NO such thing as a 
hangover "cure," aside from not 
drinking. But thanks to medical sci- 
ence, we do know what's happening 
inside your beleaguered body the 
morning after—and a bit about steps 
to take the night before to lessen 
drinking's impact. Some scientific 
rules of thumb: 


@ Pace yourself. Your body converts 


alcohol to acetaldehyde, which is the 
substance that's primarily responsi- 
ble for a hangover later on. And your 
body can process about one drink's 
worth of the stuff per hour. 


Q Pick your poison—and stick with it. 


А 12-ounce beer, a five-ounce glass 
of wine, and a shot of whiskey all 
have roughly the same half ounce of 
pure alcohol. Sticking with the same 


The Perfect Glass 


THE NEXT time you're looking for 
a great wine experience, 
you might want to spend less 
time selecting the wine and 
more time picking the perfect 
wine glass. How long could 
that take? Maybe hours, partic- 
ularly if you're choosing Austrian 
glass-maker Riedel's extensive 
collection of fine wine glasses. 
Riedel sells more than 45 different 
wine glasses of varying shapes and 
sizes. Why so many? The geometry of 


every wine glass, the theory holds, de- 
termines which of the tongue's 7 


four taste zones (sweetness at the 
tip, acidity along the sides, salti- 
ness at the edges, and bitterness or 
astringency at the back) the wine will 
reach first, linger upon, and create a 
taste impression upon when the glass 
is tipped. A slightly tapered glass will 
tend to direct wine to the center of 
the tongue to balance the fruity and 
moderately acidic qualities of a 
chardonnay, for example. 
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drink may help prevent an upset 
stomach, but not drunkenness. 

Ө Have а meal first. Even a glass of 
milk will slow down the effects of al- 
cohol consumption. 

@ Drink a pint of water, and take as- 
pirin if you can tolerate it, before 
hitting the hay. Dehydration is a ma- 
jor source of next-morning discom- 
fort. The aspirin will simply help 
minimize the headache. 

Q Clip the hair of the dog. Another 
drink will only help if you're an ad- 
dict suffering withdrawal symptoms, 
in which case you've got bigger prob- 
lems than a hangover. 

Meanwhile, staffers at POPULAR 
SCIENCE have their own favorite 
cures, Among them are: a chocolate 
shake, miso soup, ginger ale, a bagel 
and cream cheese, Chinese food, 
and a greasy breakfast. And, of 
course, a cup of black coffee. 


a at 


Picking the right wine glass may be as 
important as selecting the wine. 


These vino vessels are not priced 
like your average burgundy balloon, 
either. Prices range from about $8 to 
more than $80—apiece—for the 
most popular styles. The Sommelier 
series glasses are mouth-blown by 
Riedel artisans while the less costly 
Vinum glasses are machine-blown. 
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Beer's Civilizing 
Influence 


THE FIRST BEER drinkers appar- 
ently changed the course of history. 
The evidence now seems 
compelling that beer was 
instrumental in man’s 
transition from no- 
madic hunter-gath- 
erer to rooted farmer. 
“It’s true: Mankind 
was lured by intoxica- 
tion into tending crops 
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Shaken or Stirred? 


ONCE AND FOR ALL: Is the perfect 
martini to be shaken or stirred? De- 
spite literary protestations from Ian 
Fleming's James Bond (who insisted 
on shaken, because stirring "bruises 
the gin") and author Somerset 
Maugham (who insisted on stirred, 
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and establishing settlements," says 
Alan Eames, a noted beer historian 


and author of The Secret Life of Beer. 
There is substantial anthropologi- 


because the gin and 
vermouth molecules 
should "lie gently upon 
each other"), the truth 
is it's more mental then 
molecular. 
"It's all fiction," says 
Paul Pacult, editor of The Spirit 
Journal and professional taster. 


cal proof that beer brewing dates 
back at least 8,000 years to Egyptian 
societies, according to Eames, and 
possibly even 50,000 years or more. <> 


PoPULAR SciENCE'S Essential Beer Gauge 


MOST BEERS are categorized as lighter-tasting lagers or more robust-tasting ales. But these categories have 
given rise to dozens of subcategories. What beer might suit your palate? Here are how a few popular styles pour: 
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NEW EAGLE Е1. 


ADRENALINE ON WHEELS. 


This is what you call Serious Freedom. Freedom to sit back and 


enjoy the rush. Freedom that comes from knowing 


you have race-bred dual aquachannels sweeping 


water aside for superb wet traction. And knowing 
that new Eagle F1 comes from the engineers that created 


Formula One and Indy car racing Eagles. Serious traction. 


Discover it with new Eagle F1. Only from Goodyear. 


B Race-bred dual-aquachannel tread pattern and 
multi-radius cross section. 


Ш Exclusive Goodyear AATRAX™ tread compound. 
E UTOG AA wet-traction rating. 
B Our quietest ultra-high-performance tire yet. 


Call 1-800-GOODYEAR for a location near you. 
Web site: www.goodyear.com 
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What are the chances of an Internet 
collapse, as has been rumored? 

Will Decker 
zxc59@ttacs1.ttu.edu 


SLIM—DESPITE SOME sensational 
reports to the contrary. There are 


Household Smoke Detector 


MOST STATES REQUIRE smoke detectors in both new and ex- 
isting homes; 15 states mandate that such alarms be di- 
rectly wired to a home s electrical system. Most smoke 
detectors, like the one that s shown below, work by a 
process called ionization, in which air molecules become 
electrically charged. These detectors usually cost less than 


Horn 


Circuit 


many reasons why the Internet will 
survive and adapt to its fast growth, 
including the fact that so many com- 
panies, organizations, and individu- 
als now have a stake in its progress. 
But there are several technical rea- 
sons to be optimistic as well. 

First, congestion is not the prob- 
lem it might seem to be. A recent 
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HOW IT WORKS 


$10. Another type, called a photoelectronic detector, makes 


study by the World Wide Web Con- 
sortium, a standard-setting industry 
group, concluded that the basic soft- 
ware used by the Web—the Internet's 
most popular avenue—is responsible 
for many of the Web's delays, not 
the number of people accessing it. 
A redesign of that software, which is 
expected to appear in Web browsers 
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use of a beam of light; when smoke particles refract or re- 
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flect this light, the unit sounds an alarm. Photoelectronic 
detectors cost from $10 to $20. Ionization detectors are 
usually best at sensing the tiny particles of combustion 
produced by fast-burning fires, while photoelectronic de- 
tectors tend to do a better job at detecting larger particles 
from smoldering fires.—Judith Anne Gunther 


ze» In the sensing chamber, a ra- 
dioactive source, americium 
241, emits alpha particles that 
collide with air molecules, which 
gain or lose electrons and be- 
come electrically charged. 
e» The positively charged mole- 
cules are attracted to the 
negative plate, while the nega- 
tively charged free electrons are 
attracted to the positive plate. 
As the electrons move about, 
they pass by the sensing plate 
and create a current. 


When smoke enters the sens- 

ing chamber, the combustion | 
| particles: also become electrically | 
=. charged by the radioactive m S II 


John had a job that was О.К. 
But his paycheck was always gone 
before he cashed it. That all 
changed when he sent 
for his free Lifetime 
Security Kit from Foley- 
Belsaw! Today, he gets a 
big paycheck and it lasts 
a lot longer. He's living 
good ... he makes more 
money, loves his job, 
and can afford to buy his family the 
things they want and deserve. 

His friends always ask, "How did 
you do it?" He tells them, "The free 

Tw Lifetime Security Kit. It 
hane gave me all the answers 
I was looking for — 
and more!" 

We'll Show You How! 

ІСІ! answer your questions too! 
Whether you want to start a busi- 
ness of your own or just want to 
make extra money in your spare 
time. It shows you how to do it ina 
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Locksmithing. Millions of Ameri- 
cans demand ргеагег protection. 
Cash in on a growing field and charge 
$25 an hour. 
Small Engine Service & Repair. 
= With more than 65 million small 
engines in use today, you can make $45 
in half an hour for simple tune-ups. 
Saw & Tool Sharpening. Ninety 
cents out of every dollar is cash 
profit! Pocket $18 to $35 an hour 
running machines that do the work. 
VCR Cleaning & Repair. 
T Troubleshoot and repair 
VCRs and charge $65 for 
simple cleanings. — 
» Computer Repair, Maintenance & 
Upgrade. Service computers as a 
highly paid technician or run your own 
profitable repair business. 
6! TV/Satellite Dish Repair. Service 
the wave in entertainment. Make 
top dollar installing and repairing 
satellite dishes and the super-popular 
mini dishes. 
' Gunsmithing. Skilled gunsmiths 
charge up to $50 an hour for 
repairs. Work part-time, full-time or 
open your own shop. 
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IF YOU THINK 
MAKING $25, $45 OR 
EVEN $65 AN HOUR 
IS IMPOSSIBLE ----; 
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field you enjoy. It even tells you 
how to make good money while 
you're training at home, in your 
spare time. 

So if you thought 
making $35, $45, 
even $65 an hour 
was impossible, think 
again. The free 
Lifetime Security Kit 
will start you in the 
right direction, just like it did 
for John. 

Choose From 14 Fields 

Look over the 14 high- 
paying fields below. Choose 
the one that's right for you 
and send or call for your free 
Kit. We'll rush it to you by 
first class mail. | 

Remember, the Kit is free | 
and you're under no obliga- 
tion and no salesperson will 
ever call. Don't put it off any 
longer! Call Today. 


Mo Woodworking. Build 
over $3,000 worth of valuable 
furniture while you learn! Create heir- 
loom-quality pieces and save thousands 
on your own repairs. 
Upholstery. Аз furniture prices rise 
and quality noticeably decreases, it 
makes good sense to pursue a career in 
upholstery. 
10 Vinyl Repair. Just a few 
days' practice and you're 
ready to do repairs for cash. It's 
easy and the demand never ends. 
1 Electrician. Enjoy endless 
opportunity, security and top 
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IITA Foley-Belsaw Institute 


Please Check Only ONE of the Following: 


J YES! RUSH ME A FREE INCOME SECURITY КІТ 


Û Locksmithing 12952 

Ы Small Engine Repair 52829 

ÛJ Saw & Tool Sharpening 21767 
Ы VCR Repair 62644 

О Computer Repair 64542 

О TV/Satellite Dish 31416 

О Gunsmithing 92450 


Name 
Street 
City 


ШЕШШ 6301 Equitable Road * Kansas City, MO 64120 


State 


Fill in and mail coupon below or 


CALL Toll-Free 
1-800-487-2100 


to receive Income Security Kit 


free by return mail. 


pay as a trained commercial or residen- 


tial electrician in this fast-growing field. 
PC Specialist. Employers want 
people with computer skills. Learn 
word processing, spreadsheet and data 
base applications. 
Computer Programming. Skilled 
programmers are in big demand. 
Secure your future. Learn computer 
languages and programming skills. 
Computer Networking. Fast- 
paced America depends on 
efficiency. Companies pay network 
techs great money linking PCs together 
for a more efficient office. 


Û Professional Woodworking 43699 
Û Upholstery 81368 

Û Vinyl Repair 71301 

C) Electrician 95213 

Û PC Specialist 38203 | 

C] Computer Programmer 35362 

C Computer Networking 39190 
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Zip 


later this year, could make data re- 
trieval two to eight times faster than 
it is today. 

Customers of rapidly growing ser- 
vices, most notably America Online, 
have experienced busy signals, largely 
from additional usage spurred by of- 
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fers of unlimited Internet access time. 
These services are adding additional 
phone lines and modems at a rapid 
clip, however. 

As with any hot-selling product, 
the pace of the demand will eventu- 
ally slow. Meanwhile, online networks 
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continue to expand. Moreover, many 
large service providers, including 
newly deregulated phone and cable 
TV companies, are still coming on- 
line, bringing additional capacity. 

In addition, many of the Inter- 
net’s most demanding and band- 
width-hungry applications will be 
moving to a new high-speed net- 
work known as Internet II. Many of 
the country's leading university and 
government research centers will 
soon begin using this alternate high- 
way, rather than the public freeway 
that today's Internet has become. 
That, in turn, will leave more re- 
sources for the original Internet. 

Doomsday scenarios tend to as- 
sume not only a continuing boom 
in the Internet's popularity, but also 
that the technology used to access 
it will remain fairly static. Recent 
history suggests otherwise. Modems 
keep getting faster and more effi- 
cient—as evidenced by the arrival of 
56Kbps modems—and so do the 
computer servers that process Inter- 
net requests. The basic pipeline into 
most homes, analog phone wires, 
may not change quickly, but higher- 
capacity data services via digital 
phone lines, cable TV boxes, and 
satellite dishes are all expected to be 
available to residential customers 
within the next one to three years. 


Why is heat visible above a wood 
burner or camp fire? 
Ryan Gajewski 
Shawano, Wisc. 


THE EFFECT YOU see above a 
wood-burning stove or a fire is the 
same one that causes mirages of 
shimmering puddles to appear as 
you're driving along hot highways. 
[See FYI, March.] Usually, denser, 
colder air sits below warmer, less 
dense air. But when a hot surface 
such as a wood stove or an asphalt 
road baking in the sun radiates its 
warmth to the air directly above, it 
creates a layered effect, with the 
warm air below the layer of colder 
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Be your own boss in one of 
today’s fastest-growing fields. 
Be a home inspector! 


Let NRI at-home 
training be your first 
step towards a 
money-making 
business of your own! 


Home inspection is fast 
becoming one of today’s 
hottest career fields. 
Already, one out of every 
four homes sold is 
inspected...and as more 
home owners, realtors, 
and banks realize how a 
home inspection can 
help protect their 
investment, demand 
continues to climb — 
30% to 50% each year — 
with no sign of a slow- 
down in sight. What's 
more, the average home 
inspection takes just a 
few hours to perform 
and you can earn from 
$100 to over $300 per job! 


Earn while you learn 
Now, INRI's unique Discovery 
Learning Method helps you build 
the hands-on skills and confidence 
you need to inspect homes from top 
to bottom, inside and out — and 
even earn good money while you 
learn! 

Packed with diagrams, photos, 
and insider's tips, your NRI lessons 
cover every important phase of the 
home inspection process. Discover 
how to spot structural defects in a 
home...evaluate plumbing, electri- 
cal, and HVAC systems...check 
interior and exterior finishes. ..test 
for radon...recognize termite 
damage...even how to find custom- 
ers and manage your new profits! 
But that's just the beginning. 


Get the tools you need 
to set up shop fast 


NRI gives you hands-on experience 
with the tools you need to get into 
the home inspection business fast. 
Architect's scale, drawing tools, feet- 
and-inches calculator, tape measure, 
flashlight, folding rule, Polaroid 
camera, radon test kit: They re all 


software, and 3-D Inspec- 
tion System's Report 
Writing software! Under 
the expert guidance of 
your NRI instructor, you 
discover how to use this 
invaluable tool to trans- 
form field notes into top- 
quality inspection reports 
you can quickly copy, file, 
and revise for your 
clients. Plus, as business 
grows, you can use your 
system for invoicing, 
scheduling, mailing lists, 
bookkeeping, and more. 


Your career in home 
inspection begins 
with your 
FREE catalog from NRI 


Whether you want to 
earn extra cash in your 
free time or launch your 
own full-time inspection business, 

NRI training can get you off to a 
fast start. Best of all, you don't 
have to give up your present 
job to start your NRI 
training. 


yours to train with, keep, 
and use on the job. Plus 
you get the one 
new piece of 
equipment no 
successful home 


inspector should Send for all 
be without. the details 
Only NRI =» today! If the 
gives you a bom ас. | couponis | 
powerful 486DX2/ ` prms missing, write to 
66 MHz computer : NRI Schools, 4401 
Connecticut Avenue, 


system with 8 meg RAM, 540 meg 
hard drive, Super VGA color 
monitor, 14,400 baud fax/modem, 
Quicken® financial planning 


NW, Washington, DC 20008. Or... 
CALL 1-800-321-4634, 
Ext. 2442 

SEND TODAY FOR YOUR FREE NRI CATALOG 


| ZA2MrS9 E: 4401 Connecticut Avenue, NW, Washington, DC 20008 


| M Check one FREE career catalog only 


| 2 HOME INSPECTION 2 Locksmithing 

| О Electrician Q Air Conditioning, Heating & Refrigeration 
O Building Construction Ч Microcomputer Servicing 

О Automotive Servicing О Gunsmithing | 

О Small Engine Repair О Computer Programming 


OR GET YOUR DEGREE! 
“1 AAS Degree in 


Accounting 
|2 AAS Degree in 
Business Management 


| Name Age 
| Address 
| City State_ Zip 


| 7 Accredited Member, Distance 
L’ Division of The McGraw-Hill Companies Education and Training Council 1301-0597 


Electronic Brake stops the chuck from spinning the 
moment you release the trigger. No waiting to drill 
the next hole, drive the next screw or change bits. 


The 16.8v Cordless 


SUPER DRILL 


* 3/8" Jacobs" Keyless Chuck 
* 6 Precision Clutch Settings 
* 200 in. lbs. of Torque. 


* Satisfaction Guaranteed 


Visit http:/www.greattools.com 


Save Big! As part of a nationwide media campaign, 
the world’s largest cordless drill manufacturer has 
authorized us to introduce their high-powered 16.8v 
super drill at an unheard of 989%. Plus, wait till you 


see the 3 FREE BONUSES you get! 
ore power! Longer running time! 
AHigher torque! Now you can get a 
fully-loaded 16.8 VOLT cordless drill for 
about half of what our competition 
charges for a 14.4 volt drill. 
Why settle for less? This is BY FAR the 
best cordless drill value available today! 
TRY IT RISK-FREE 
If this drill doesn’t exceed your expecta- 
tions, return it within 30 days for a no-ques- 
tions-asked refund. To order your 16.8v 
Cordless Drill/Driver Set with handy carry 
case, charger and battery, call toll-free, 


| DICBVER 
Perfectly 
balanced 
T-handle 
design 
stands on 
its own! 


1-800-925-2005 or send your check for just 
$89.95 ($8.95 S&H). Item No. 70-083. CA 
res add sales tax. No dealers please. 

Extra batteries are $39.95 ea. ($3.95 S&H). 
Item No. 75-083. Upgrade to a One-Hour Fast 
Charger for just $12.95. Item No. 21-083. 


people who take advantage of this exclusive direct-to-you offer, you'll also 
receive a 300-Piece Drill Kit containing screwdriver bits, twist drill bits, 
brad point bits, carbide-tipped masonry bits, drywall anchors and case 
PLUS a 9” Magnetic Torpedo Level PLUS a 21-Piece Bonus Accessory 
Kit (a $49.95 combined value)! These bonuses are yours to keep - even 
if you return the drill set. You're guaranteed to come out ahead! 


Call Toll-FREE 1- il 925-2005 * Great Tools Direct! ЕТИ ti spam аот. 


FREE Video Reveals 
How You Can Profit 
From The Exploding Steel 


Call for 


Frame Housing Industry... 
And How to Build Your Own Home or Business with Tri-Steel 


any people have built their own beautiful home and their own steel framed home 


business with Tri-Steel, the twenty-year industry leader in residential steel framing. 


Tri-Steel makes it easy with: Tri-Steel Homes feature: 


No franchise fees 

Full training and support 
Hands-on workshops 
Construction assistance 
Technical assistance 
Unrestricted territories 
Substantial discounts 
No inventory required 


designs + multi-family & commercial 
e Open, versatile clearspan interiors 


DISTRIBUTORSHIPS AVAILABLE : 


Start your own business with the leader in steel homes. 


You are 


e Pre-engineered framing for simple bolt invited to 
or screw together construction 

e Unmatched protection from fire, high 
winds, termites, and even earthquakes 

e Energy efficient 9" (R-30) insulation 


visit oUr 
offices, 


meet our 
e Choice of over 125 standard or custom staff and 


four our 


FREE Steel Home Seminars: Call for dates and times. 


Call today to order a FREE Plan Book and Free ішем | 
Packet, (plus a FREE Video with refundable $10 deposit.) 


Call Tri-Steel Headquarters toll free at: “( ІП T ш Iri-Steel in " nl fee - at: | 
1-800-TRI-STEEL, Operator 227 ff. 1-888-252-6654, Operator 227 


| (800) 874-7833 (817) 497-7070 Fox. fa 7) 497-7497 TiSteel 


5400 S. STEMMONS FRY., DENTON, TX 76205 


ү 
(770) 483-3003 ах: (770 63-0014 
862 MAIN ST. ШЦ à 30207 


| Be In Business For Yourself But But NOT By Yourself! с 1997, AI Rights Reserved 


* 0-900 RPM, Variable Speed 
* Superb power-to-weight ratio 


Who Watch TV? 


TUNE IN TO the Pop Sci for Kids 


Free Packet 
& Plan Book 


Got Kids 


show on the Discovery Channel | 
this month, from the editors 
Of POPULAR SCIENCE. 
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THE LATEST ULTRASOUND 
DR. ROY FILLY, professor of 


radiology at the University of 
California at San Francisco, 
shows off the capabilities of 
the most advanced new ultra- 
sound machine, the Sequoia. 


FUTURE FOODS 
NASA'S JOHNSON Space Center 


is working to create foods that 
could last several years—long 
enough for extended space 
missions, or even a trip to 
Mars. Sounds delicious. 


SPY TECH 
EARLY IN each James Bond 


movie, 007 is invariably briefed | 
by "Q," the expert on the latest | 
high-tech gadgets available. ; 
We travel to London to meet | 
Mike Phillips, a real-life Q who 
actually sells such cool spy 
gear at his Spy Catcher store. 


HOW TO SPEAK “WHALE” 
JOHN FORD is a biologist and 
pioneer in killer-whale dialect 3 
research. Using the latest adu- 
dio technology, such as under- 
water recording equipment, he’s 
assembling a computer data 
system to analyze whale sounds 
and their meanings. 
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air. The boundary between these 
two layers acts as a lens that bends 
the light rays and causes the heat to 
become ‘visible.’ 


What’s the difference between the 
new ММХ processor and regular 
Pentium processors? 
Steve Swain 
sswain@aol.com 


ММХ IS SIMPLY a new type of Pen- 
tium microprocessor that handles 
audio, video, and graphics tasks bet- 
ter than the original Pentium chips. 
The term MMX—which originally 
stood for “multimedia extensions” 
but now stands for nothing in par- 
ticular, according to chipmaker Intel 
—specifically means that 57 multi- 
media-centric instructions have been 
added to the basic "instruction set" 
that drives all Pentium processors. 
Underlying these new instruc- 
tions is a processing trick known as 
"single instruction, multiple data," 
which enables an MMX chip to pack- 
age and process many pieces of in- 
formation as one value, rather than 
in the one-at-a-time sequence that's 
known to cause bottlenecks. With 
these improvements, an MMX chip 
processes demanding multimedia 
tasks such as full-motion video and 
3-D graphics more quickly and 
smoothly. One caveat, however: While 
older programs work fine on Pentium 
ММХ systems, they can't take ad- 
vantage of the new microprocessor's 
features. Software must be written, or 
rewritten, to reap MM X's benefits. 


How can WebTV devices connect 
you to the World Wide Web, yet keep 
you from accessing the rest of the 
Internet? 

Roger Mindel 


mindel@smart.net 


SUCH A RESTRICTION is rather 

easy to accomplish, because all the 
Internet connections go through a 
single company, WebTV Networks, 


which invented the Web TV tech- 
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Replace them with the 
қараша >" nationwide, They can be installed 
T1AINH LEM = on yours in about 3 hours with a 
RainhandleR invisible, rustproof and comes in 
needs no cleaning, | white, brown or natural aluminum. 
on ie тыын For more information send 
Dg 15 роон coupon іо RainhandleR or call 

louvers break UP | 7 800.942.3004; or FAX 1-800-606-2028 
spray of tiny drops | or E-MAIL: Rainhandle © АО Сот. 
away from your p 
house. 

] STOP CLEANING. тт 
Youll never climb a ror dees 
shaky ladder again | available 

to clean a gutter. 
— Ее н R comes 

ean а quick 

blast from your “% 
garden hose-from ү nd ты жалалы 
ground level. i E AINHANDLE H а 

| STOP WATER Dept.#PS057 =A SAVETIME CORP. . 
DAMAGE. g 2710 North Avenue, Bridgeport, CT 06604 
RainhandleR in win- į Please send me your free information kit. 
ler, protects your | Name - 
investment by B даек 
helping to prevent Т == 
on the 
otherwise lead to | е ap 
water rot and leaks. , Phone ( ) 


The first high-fidelity system with 


a Napoleon complex. 
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It may be small. But the Bose” Acoustic Wave” music system is definitely ап 
overachiever. The unit features a compact disc player, an AM/FM radio, a handy 
remote control, and our patented acoustic waveguide speaker technology. And 
it produces a rich, natural sound quality comparable to audio systems costing 
thousands of dollars. We know that's hard to believe. So we're ready to prove it. 
Call or write now for our complimentary guide to this award-winning system. 
Because, like the system itself, it's available directly from Bose. 


Call today. 1-800-898-BOSE, ext. A565. 


Mr Mrs Ms. i | | 
Баутіте Telephone 


x ` HOSE 


Or mail to: Bose Corporation, Dept, CDD-A565, The Mountain, Framingham, MA 01701-9168, Better sound through research « 


Name (Please Print) Evening Telephone 


Address 


City State 
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nology used by Sony and Philips 

Magnavox (and soon others) in their 
WebTV boxes. WebTV Networks’ 

software and servers don’t give you 

the option of going anywhere but 

Web sites and Internet e-mail ad- | 
dresses at this writing. But WebTV 
Networks says it now plans to offer | 
access to Usenet news groups as well. @ 
That capability should be widely | 
available as you read this. <> a 


Why Drivers Who Know Radar Detectors Trust ESCORT’ 


(and how yov can get ESCORT performance yourself) 


There is no more valuable name in the industry 4600 is a proven favorite with drivers everywhere. 
than ESCORT. We've earned the confidence of mil- New Cordless SOLO is the world’s most advanced 


lions of drivers with the most intelligent perfor- detector with ultimate mobility and exclusive Pro- | 
mance on the road. erammable Options. | 
HIGHEST ALERT ACCURACY SUPERIOR VALUE 


It's no accident that ESCORTS are used more faith- Only ESCORT can provide such winning prod 
fully by their owners than any other brand. With such intelligent prices, Can you afford not to drive 
the industry's most coveted anti-falsing design, with ESCORT? Order today. 

ESCORT gives you the absolute highest ratio of true 


alerts for information you can depend on. SOLO $199.55 PASSPORT 4600$179.5 


QUESTIONS FOR FYI? 


We answer your most frequently asked 

science and technology questions in the 
Ask Popular Science section of FYI. Only 
letters that are selected for publication 


DRIVER FRIENDLY DESIGN 30-Day No-Risk Trial E aCA, 

ESCORT has the most easy-to-use detectors you'll Ship/Handling extra. ОН res. add 6% sales tax. жие ны 

find. ESCORT alerts are instinctive. Every feature Web site: http://www.escortstore.com/ pes oy ә р ва ^ M dese 10018 
is tested for utility and simplicity to keep you using ы Fa ae SPA. 78 | 

— and enjoying — your ESCORT at all times. à = ie EARS A. is 

SMART CHOICE жн 1.800.433.3487 =|| Popularscience 
With ESCORT's two excellent models, it's simple to 5200 Fields Ertel Rd. Cincinnati, OH 45249 — С 


choose a detector for your driving needs. PASSPORT 


Department 501657 


EUN gm 


Professional-quality 
weather stations for жй. TY = f yc 

home or industry. F processo basen BN vide 
| Computer uam you] : е our so an 
в. | pore program, you will receive th; 
computer and printer at no extra cost. 


stress index, UV index, degree-days, you already own a computer, you ma 
receive a discount. You do not need | 


| No Money Down. — B and more. Priced from $150" i a | own, ог know how to run, 
As Low As $130/month !! For а free catalog of ай ош Sa oo Computer we will ропа 


Various models track temperature, | 
wind, rain, evapotranspiration, heat- 


Желілі and асел. call staked мой = free, home office training. 
Recreatives Industries, Inc. ws o w| T Call for free cassettes 
60 Depot Street, Buffalo, New York 14206 |i 1-800-678-3669 da OCBSI and color E 


| Call Toll-Free 1-800-255-251 1 | El Computer Business Services, Inc. 


(From anywhere in the U.S. or Canada) Паһ МІ iS І nstruments | 1-800-343-80 1 4, ext. 5068 | 


3465 Diablo Avenue, Hayward, CA 94545 © www.davisnet.com 


Drives Like a Car! 
Easy to Pedal „= 
Multi Speed / 

Street Legal 


; Hand-held ELECTRONIC INSECT CATCHER | ADVANCED BUILDING 
| И U.S. and other country patents/AS SEEN ON T.V.! ЈА рн your 
! : Electrify insects instantly! own dome with our 


Kills mosquitoes, flies, cockroaches, ants, spiders, wasps, etc. com panels of 
СОМ $69,95439.95 S&H (batteries not included.) 30 day money and EPS insulation 


back guarantee. r 
Send Check or М/О to: TRIWIN NOVELTIES LTD. о 


pargo arrier — f й N E OF ки кок - i hurricanes, Se quis. by етте termites and, fire. 
ES i Free Literature [= To order call: 1-800-391-0122 | — AMERICAN INGENUITY: 8777P. Holiday Spgs. F 
RHOADES CAR KE 1-800-974-6233 Ext. 5783 BEL LC cass Isl Rockledge, FL 32955 + 407-690-8777 
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f carbide ammo. 


| Info Pak & video. 


Own А Wood-Mizer® 


PORTABLE SAWMILL 
e Saw trees up to 36" diameter Over 15,000 
by 21 ft. long*—on site. Sawmills 
TOME da World-Wide! 
e All-products mill, Кіп, and ER Prices sutyect 


Jp charge 
wale? racc 


edger catalog: $2.00; 
Profitability booklet : 
and video: | к p» | 

$10.00. zl Xe 41 


e LT25 mills W/o = | 
trailer from Е; 


57205: ® 


"Catalog has mill mecs ШЕРА B 2 


4-800-553-0219 


EIGHT BRANCHES IN U.S.A. AND CANADA 
Wood-Mizer Products, Inc. 
8180 West 10th Street, Dept. E83 
план, IN 45214-2400 


fram OREGON DOME 


Custom and traditional designs 
Flexible spaces for active lifestyles 
Complete, affordable building system 
Catalog $12 * Video $20 * Construction Guide $42.95 
3215 Meadow Ln., Suite PS, Eugene, OR 97402 
http://www.domes.com * 1-800-572-8943 


2. E WOLFF. 
=) SUNVESTON™:: Tanning Beds 


HOME DELIVERY - FREE Color ы. 1loc 


Celebrate July 4th & АП Events 
CARBIDE CANNON 


BIG BANG! 


Mammoth Cannons shoot 
with terrific BANG! Have 
à bang-up time at special $ 
events. Uses powdered * 
undreds "=a 
of shots for few cents. АП metal construction with large, rugged cast 
iron wheels. Machined brass mechanism for easy loading and firing. 


| Authentic turn-of-century design. Handsome decor when not in use. 


Made in USA to last a lifetime. Available in 3 sizes: 9" cannon, 
$49.95 postpaid; 17" cannon, $89.95 postpaid; 25" cannon (shown 
here) with rapid firing and automatic loading, $119.95 postpaid. 
The larger the cannon the louder the bang! Carbide ammo, about | 
100 shots, $6.00; 3-pack $15.00. Spark plugs, 3-pack $2.00. 
Send check, money order or call. Visa, MasterCard accepted by 
mail or phone, Give card number & expiration. Money-back guaran- 
tee. Send for FREE CATALOG! 


The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 
жж Call 1-800 -987-BANG xx 


gives you all 3 basic 
machine tools in one easy- 
to-use benchtop machine. 
Save time, money. For 
home or business. 


The Smithy 3-in-1 lathe-mill-drill ai Pa 


Call for your FREE 
Backed by service, training, videos, free technical hotline. 


Ask for operator PS5 


gem @ Smithy Dept. PS5 PO Box 1517 


Ann Arbor, МІ 48106-1517 


| WHEELS roll through ditches, 


| | Riser Kit FOB. 


«Diameters 3'6" to 770” 


| (Ontario, CA 


R рне 


5425 
For 376” Diameter 


| | 11-Riser Kit КОВ. 
|| Broomall, PA 


11 -Riser Kit F.O.B. | 


Broomall, PA Broomall, PA 


| | «Diameters 470” to 670” 
| «АП Oak Corafeaction 


e Diameters 4'0" to 6'0" 


*Kits or Welded Units و‎ сымы Cast a | 


Call - Em — 32 page — catalog: 


Ішер Ext. Р557 


or visit our Web Site at http://www.theironshop.com 


| Мате 

- 1 Address 
Showroom/ Warehouse Locations: 

Broomall, PA (610) 544-7100 | Houston, TX (713) 789-0648 ! 

(909) 605-1000 | Chicago,IL (847) 952-9010 ! 

(941) 923-1479 | Stamford, CT (203) 325-8466 L 


The Leading Manufacturer of 
Spiral Stair Kits™ 


ІС ity 28. — State — LP — 
! Mail to: The Iron Shop, Dept. P557 ‚ Box 547 


| eu Hf ! 400 Reed Rd., Broomall, PA 19008. 


Presenting. i 


| 
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-- the amazing walk-behind brush cutter that -- 


So, 

* CLEARS & MAINTAINS meadows, pastures, roadsides, WHY 
fences, wooded and rough non-lawn areas with ease. MESS 
Mows over 1/2 acre per hour! with hand- 
* CUTS tall grass, weeds, brush, brambles, sumac - held brush- 
even tough saplings up to 1" thick! cutters T 

* Plus CHOPS/MULCHES most everything бте 5 il 
it cuts; leaves NO TANGLE of material to зай 5 ds 
trip over or to pick up like hand-held i мы R 
brushcutters and +h sicklebar 
sicklebar mowers. p ns ia ; 
ا‎ reme Ji shake unmerci- 
optional Electric-Startin g. fully and leave 


a tangled mess? 


(MARE 


BIG 20" SELF-PROPELLED - 


furrows, over bumps and logs with ease. 
* Perfect for low-maintenance wildflower 


meadows... European-style woodlots free of Please call TOLL FREE 
undergrowth... .walking paths. ..or any area that you or mail coupon for FREE 
| only Want to mow once а month., or once a season! „РЕ ТА ILS about the Amang 


i i 4 Ӯ, k 31 H i й 


TRY FOR 30 DAYS RISK FREE! 
ee Please rush лс FREE DETAILS of the DR 
ГЕП LD and BRUSH MOWER including prices, spec- 1 
| l Ratios of Manual and ELECTRIC- -STARTING | 
І Models, and "Off-Season" Savings now in effect. 


Fj E 
FL ^ E 


ПОШ eee ھھھ ج س‎ # 
СЫ 7 ! т». ЕТЕ PSC % 
SSE EF Б бет лі ad тей: lci : 
неу to keep our two-acre fat clean and beaut, 1. COUNTRY HOME PRODUCTS". Dept. 2560Е | 

The DR Field and Mower is the answer! 
- Richard A. Gustafson, Manchester, N.H. | Meigs Road, P.O. Box 25, Vergennes, VT 05491 | 


World’s best home 


eather station* 
— only $379 
others from $179 


Features superbly accurate: 
® barometric pressure @ 3-hr. pres- 
sure change @ indoor/outdoor hu- 
midityt ® dew point? ® wind 
speed/direction @ indoor and out- 
door Luci ілген e wind chill 

айт. 

Instant ас- 
cess to: 9 cur- 
rent values Ө 
today’s highs 
and lows @ yes- 
terday's highs 
and lows e 
long term highs 
and lows e 
time/date for all highs/lows € rain totals? for 
today, yesterday and long term ® alarms, and 
much more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

The ULTIMETER 2000 is a great value; 
only $ 379 + shp'g. (TOptional sensors add'l.) 

ж Even WeatherWatch Magazine (May, 
'96), known for its hard-hitting, authoritative 
reviews, concludes "the best we have seen." 

Call or write for free brochures 


1-800-USA-PEET 


or 908-531-4615 FAX: 908-517-0669 


1 114° 
43/4 * 
\ #176: 6 ма" а 
Actua 


1308-705P Doris Ave., Ocean, NJ 07712 
Visit our Home Page at www,peetbros.com 


Crystal King 
Makes Clear С Jense 


G-5254 South Saginaw Street, Flint, MI 48507 


| Treat Your Swimmers Like 
Royalty with Crystal King. 


Want to eliminate chlorine and 
chemicals in your pool or spa? 
With Crystal King, no more 
burning eyes, odor, discolored 
hair or bathing suits. Ionization 


proven effective for over 15 years! 


Want more information? Curious? 
Have questions? Place an order? 


k> 


Check-out our we bs site al 
e www.denateccom 


MEN: BE 
TALLER!! 


Tired of being short? Our quality leather 
footwear has a hidden height-increasing inner. 
mold inside the shoe. NO OVERSIZED HEELS! Look 
like ordinary shoes. Will make you up to 
3"TALLER, depending on the style. 
to choose from including dress shoes, boots, 
sport shoes and casuals. Extremely comfortable. 
Sizes: 5-12. Widths: B-EEE. In business over 55 
years. - , Call or write 
today for your FREE color catalog. 


ELEVATORS? П 
RICHLEE SHOE CO., DEPT. PS75 
P.O. BOX 3566, FREDERICK, MD 21705 


1-800-290-TALL (8255) 


58 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 
Diplomas and Degrees 

Now, at home in your spare time, 
without any previous experience, | 
you can train {ог а money-mak- ! j 

ing career...even get a Special- | д, 
ized Associate Degree. Call or — 
| send for free information on the 
career field that interests you most and how to train for it. 


ЕСТЬ 1-800-595-5505 ext. 1040 


| 
| 44.22 CALL ANYTIME—24 hours a day, 7 days a week 
23, _ OR MAIL COUPON TODAY! 


| International Correspondence ‘Schools 


me 


I: J Dept. , 925 Oak Street, Scranton, PA 18515 
Send free facts on how | can study at home | p UM | 
| career | have No . CHECK rJ 
| ASSOCIATE IN SPECIALIZED €— еее ! 
| © 60 Business Мал; O 62 Chl Engineering Technolo 
ЕНЕ Не 
БЕ Mgmt. [ү ЖаШ. 
| CO 64 Applied Computer Science | 67 Industrial Engineering Tech | 
d CAREER DIPLOMA PROGRAMS ———————— | 
Lj OF High School _ 53 Desktop Publishing & n 
| O 04 Auto Mechanics 48 Compiler Assisted бооно | 
# Г] 14 Ar Condiboning & Refrigeration A S4 Pinea A Naion 
| П 13 See | 87 TVNCR Rapair | 
П 22 1 08 Legal M 
| O 51 Fashion Merchandising. L] 40 Arni paid | 
Г1 06 Electrician a | 47 Animal Care Specialist 
| C 70 Small Business Management Û] 35 Travel Agent ! 
CO 25 Gun Repair CI 76 Freelance Writer 
і O 18 Bookkeeping 0 | 12 Interior Decorating | 
® () 03 Child Day Care | 55 Diesel Mechanics 
і 123 Medical Office Assistant 1 09 Legal Secretary | 
O 24 Dental Assistant 1 30 Florist 
[ Г1 19 Bartender Г] 26 Teacher Aide | 
Г132Ап | 39 Medical Transcriptionist 
| Г1 33 Motorcycle Repair ш | 84 Pharmacy Technician i 
o 05 ae C 15 Home Inspector 
[ Û 85 Drati 1131 Professional Locksmithing | 
O 59 Catering a Cooking 1 72 Appliance Repair 
| (357 Home Health Aid C 58 Private In of i 
| П Ае ола a Computer Specialist C 89 Small Engine f epair 
a mmi 
Jj oe ай 101 [oM da pe" і 
fo 44 A+ Cent Test Prep.* -] 37 Visual Basic i 
*For personal enrichment ] 36 Visual С++ 
Age | 
Ap. f] 
гір | 
= 1 
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Make 525 to 5100 per hour 


Badge-A-Minit, Dept. PS597 Bex 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


Cable TV 


Descramblers 
We'll Beat Any Price! 
е 30 Day Money Back Guarantee! 
е Credit Cards/C.O.D. 
e One Year Warranty! 


Cable Discount 
1-800-684-9135 


NO NEW JERSEY SALES! 
Anyone implying theft of service will 


GEODOME HOME KITS 
сш Song» — n а Affordable 
Dex coded khe ane easy іп stame 110 
6.500 sq. һ tom $4 500 a Send $15 Ку К+ 150 р catalog. plans A рсе 
GEODOMES WOODWORKS, INC. 
BOX 4141, ten A-4 RIVERSIDE, CA 92514 {РН 909-787 6800) 


SCIENTIFICS 


Now Order i 
Toll-Free 
BOO-7 28-6999 


eam eT 
тыз Raum anra 


WHERE SCIENCE 
COMES ALIVE 


ASTRONOMY “OPTICS : MAGNETS 

* MAGNIFIERS * PHYSICS * BIOLOGY 

* BINOCULARS * ROBOTS * CHEMISTRY 

*MICROSCOPES * MOTORS * TELESCOPES | 

Our famous Astroscan* 2001 

extra-wide field telescope ; || 

provides spectacular "upe selection of 

a wide field = presentations and | 
lacturers. 


of view to any 
astronomy buff. 7 


| + | 
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BSE Edmund Scientific 


SUMER SCIENCE DIVISION | 
Dept. A971, Vo Edscorp Bldg., Barrington, NJ 08007 | 
Phone: 609-547-8880 ш Fax: 609-5 7-3292 


Pre-cut dome home kits in a variety of floor plans up 
to 3,000 sq. ft. Complete kits start as low as $6,795. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 100-page catalog package. Color video $10 more. 
Web Address: .domehome.com 
ҒА TIMBERLINE GEODESICS 
2015 Blake 5t., Berkeley, СА 94704 1-800-DOME-HOME 


SPIRAL STAIRS 
Coast to Coast Delivery 
FREE ENCLOSED | m3 
TREAD ENDS 
$220.00 VALUE 


Save 30 % to 50% 

Stock & Custom Stairs 
Strong Steel Frame 

Oak or Brass options 

J'6" to 7 Diameter 

| Easy To Install 

| FREE BROCHURE | 
| Call or Write - 


SALTER INDUSTRIES 
P.O. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 Р5597 


= 


«You Can Drill Your 
^w Own Water Well 


Now you don't have to worry about tremendous 


м.) water bills. droughts ог water 
1 rationing.Since 1962, 
| | thousands of gardeners and 


homeowners around the 
world have discovered the 
Hydra-Drill™ secret. They 
drilled their own wells! You 
can, too. Call or write us 
today and we'll send you 
a big, free package of 
information about drilling 
your own well with the 
Hydra-Drill™. 


Ask 
about our 


der | ww» 3 “How To...” 


video! 


Call Today for FREE Water Well 
Drilling Information Package 


1-800-333-7762 
(Ask for Operator 7951) 


Ph.(334)749-3377 • Fax.(334) 749-5601 
www.deeprock.com 
IN BE NM BM Бин B BH BH BM — 
7951 Anderson Road 
Opelika, AL 36802 | 


1 YES! send the FREE INFORMATION PACKAGE andthe 
illustrated guide HOW TO DRILL YOUR OWN WATER WELL. | 


| 
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AMOS ‘N’ ANDY 


The Funniest TV 
Show Of АП Time! 


With ET | 
The Kingfish 2 | Eo 
sue Will you ever forget: 
Sapphire Тау 
he Mystic Knights The Fresh Air Taxi Company! 


Of The Sea сше: 
and of course [ве Regusted! 


mue n n Holy Mackel Andy! 


Algonquin J. Calhoun, Attomey At Law! 


Lightnin', Sapphire and Her Big Fat Mama! 
Each video volume 
has 2 complete shows 


|[ Vol #1 “The Diner” and "Madame Queen's Voice 


Vol.#2 "The Kingfish Sells His Land” and “The Christmas Show” — | i 
Vol. #3 “The Happy Stevens” and “Тһе Kingfish Gets Drafted” | 
Vol. #4 “Getting Mama Married” (2 programs tell a complete story) |1 
Р Video Yesteryear accepts all major credit cards! 
Call toll-free 1-800-243-0987 Operator #905 
Call during weekday business hours (never on Sunday!) || 
or send to Video Yesteryear® Box C Sandy Hook, CT 06482 | 
OK: Send me the following side-splitting video cassettes! Т 
О $19.95 Volume #_ (1,2, 3, ge a 
Û $29.95 Volumes | & 2 together | Save 510 >! 
2 $49.95 All 4 volumes E 
(add applicable sales tax plus $4.50 shipping & handling) 4 
Му check or money order is enclosed, or “charge it.” & | 
эме Credit Card: Exp: o 
Name: 1 
Adüress | 
City:__ State: Zip і | 


Revolutionary "2-in-1" 


Hem рес. |ң —— s B. wu B NI и e ТР, 


| | 1 " " 
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ТА | | | | ІШ | Үү; Д | V " | Ш ТІ j | l 


| um | | x BE 
| Е "A a ; 
SO MUCH EASIER to use than hand-held trimmer көле 
OR small-wheels mowers! TRIMS plus MOWS every- | 2200 
thing from whole lawns (even wet, without clogging!) В 
to tough, waist-high grass and weeds with incredible 
ease! Rocks, roots, stumps, etc., do it no harm because 
it has no steel blade to bend, break, or dull. Perfect for 
use with riding mowers for finish-up trimming and 
mowing... and for ALL trimming and mowing 
around vacation homes, hunting camps, etc. 
“Your machine is all you say it is. 75% quicker than a hand-held 
trimmer because of the extra power and heavier cord that enables 
me to wade right thru heavy grass and weeds. There із NO heavy 
load to swing back and forth tiring your arms and shoulders. 
It makes weed wacking ‘duck soup’!” 
- Tom Lawrence, Somerville, NJ 
муо „ (So, WHY HASSLE 
РЙ! with hand-held trimmers 
ty. or small-wheels mowers? 
Please mail coupon below 
TODAY for FREE DETAILS 
about the Revolutionary 
DR* TRIMMER/ 


Lp: 


A IO Г“ 
ҰТА YVI 
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ı YES! Please rush complete FREE 

| DETAILS of the Revolutionary DR* | 
| TRIMMER/MOWER” including prices — ^ddréss —— — — — — — — — — — 
i and specifications of Manual and Electric- City State Zip 

' Starting Models and “Off-Season” Savings To: COUNTRY HOME PRODUCTS*, Dept 2560 
! now in effect. . Meigs Road, Р.О. Box 25, Vergennes 0549] 


= ан © 1997 CHP, Inc. & 
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HOPULAR HCIENCE MIREC 


To advertise in Popular Science Direct call Liz Irving or Gena Rosenson at 1-800-445-2714 today. 
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‚ Only $39 


Protection for Cars, Trucks, Boats, НУ” Motorcycles, Pools, Machinery. 
Great for AE Paintbooths, Sandblasting, Camp. or Temp. 
Shelter, Gov'nt & Industrial Contracts, Greenhouses & More. 


Easy Roll-Up Door Kit" 


Locks Door In Any Position 


Covers last to 20 years. 
Siz i from 5 to 60'w, up to 30'h, Any Length. MA 
А be | ү Galvanized Steel. Durable Cover & Zipper Door. T 
d. в ісе, Rain, High Winds, Sun, Sap & Heavy Snow! b 
& Anchoring. Starting At 

SHIPPED TO YOUR DOOR! h sm 

DEALERS WANTED! | „Э i MJ 
30 DAY MONEY RACK GUARANTEEDI TU 


WE CARRY ALL MAKES AND MODELS 
SCIENTIFIC ATLANTA? *JERROLD? *ZENITH? 
PIONEER? *STARGATE*? *INTELESTAR" 
Picture Improving Energizer Cables 
Video Stabilizers e Universal Remotes 

Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


ALL WEATHE R SHELTERS 


Converters & Descramblers 


Call 1-800- 715-6789 


"Panasonic" » Zenith“ 


1 > , 2 | 0 sJerroid® js sj p \ "Scientific 
= | = EE | s Pioneer? peer I A tA tala Sie Ee Atlanta” 


Order by C.O.D., Check-Via-Phone or VISA / MC ы ға 
Please have the make and model # of the equipment used іп your area. е пеи кэк 
S0 Day Money Ar ШЇ _ - 
Back Guarantee MEMB. BM FREE Catalog 
f dts Full of Stars 


| CABLE T.V. D — | ALL MAJOR CREDIT CARDS ACCEPTED * 13492 Research Blvd * Suite 120-113 © Austin, TX 7875t 
converternss WESCRAMBLERS | = 
Va NU-TEK ст 


{М 
| ELE NICS . m | я “ELECTRONICS Converter-Descramblers 


Ene > Ж P i АҒА Es PRA 
кш PUE ot DIN ^ СА | AR RAS Leading the мау to excellence 


a 
EBEN > 


13 Month Warranty. v x eU | NU-TEK ELECTRONICS 
Friendy Service. | offers all major brands of 
| алы ЕНЕҢ ШАРАНЫ ЫН T9) PLADE TOHR ORDER HALL " к cable TV equipment 


1- 800-729- 1776 Prelude 


® Factory Installed Descrambler 
ii le, anes SAW MILL $3795. 
i 


e 125 Channel Capacity (1-125) 
Ф - ANY size ғ. шы | | ІҢ ı FREE INFO 


e Sleep Timer 

е Advanced Parental Control 
STEEL • ALUMINUM -woop [ЕВ н | - M Norwood Inc. 
STAINLESS БҮ ES Wa 90 Curtwright Dr wv 1 Year warranty [V/ 30 Day Money Back Guarantee 


e Volume Control/Mute 
® Favorite Channel Memory 


® Audio/Video Ports 

Unit 3 ` (less shipping & handling) 
= ai Tal | E М. Amberst, NY 14221 

rroo Brochures ама : | 1-800-661-7746 | | 
TOLL FREE —— | = x Ext. 101 | NU-TEK offers REPAIR SERVICES for all 

(1-800-231-0793) v \ : —MÀÀ— — -- brands of cable converters & descramblers. 

| ! Call (512) 250-5031 and press 4 

for our technical support department. 


CABLE TV CONVERTERS 
Save $100's L&L ELECTRONICS INC. 


"All makes and models 
e Years of отин 1430 Miner St. Suite 522 Des Plaines, IL 60016 


Call for your FREE catalog or we are on the x 
Internet at чыр ыр | ІТ 


complete satisfaction 1-800-542-9425 
«Quality Equipment 
‘Shipped within 24 hrs 
*Free catalog 


4 _ Open. 24 hours | T Ev ` 
2 7 1-800-526 -8835 = 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment. 


*STEEL BUILDINGS: 


REE INFORMATION | 


"жш = 


E 


vds 


е Perfect Back-Yord Shop 
* 100% Open & Usable Space 
it-Yourself Construction 


| Save on Select Sizes: 
25x36- 30x48 45х82: 50x120 


m ER BS x; * BE PSCC B Sob B BE KCC RCP SG OS BOB ва вв та таға вв 


Now it is easier in ever to own the building of your Ask about our Factory penk 
| ч ond! ane even more! 
dreams, Coll today to discover how much you con save 


by ordering FACTORY DIRECT! 


Call Now for FREE Info 


IET 


Alaska 4 Te dial | 


21 5тЕс' пат га” 
PROUDLY MADE IN USA & CANADA 


800-527-4044) 


CABLE TV 


DESCRAMBLER 
SA l Е FREE Trial 


DEALERS WANTED FREE Catalog 


EARN EXTRA $$$ We Beat 
9-6 M-F, SAT 10-2 ANY Price ! Price !! 


Central Time 
SECUN 25 


СМС Сопсер іпс 
x 49503-PS Mpls, MN 55449 


QUIPMENT = 


2 


VE $1 000 8 
еме Nationwide ` кеме 


HONEST PRICES 
NEWEST DIGITAL EQUIPMENT 


* к «т ик X 


atalog- 
Every Озу! 


Conve 
Magic Box С 
Open 


No Florida Sales 


Build it Yourself 
Backhoe * Free... 
. Brochure s. 


CAD | 
Plans to build and use * Self propelled 
* No machining « Gar towable 


T cmi OV 


protection on any tape: 


[sauce | 
рү any rental/bought tape | œ 2 
Power Cord and RC Plugs Included Ly 


ALL NOW! FREE Dey ial 


* Under $1,200 to Duid 
“ІП use over 8 years 
* К Available 


1-800-844-9588 


Compatible Wi 
"Jerrold, Scientific т | Zenith 
Pioneer. Panasonic, and Моге! 
"30 Day Money Back Guarantee! 
“1 Year Warranty! 
‘BEST PRICES IN TOWN ''' 
Maic эг Credit Cards Accap 


IN S TAN I L Y.! 

d tens of years of AAA credit our credit file 

VERNIGHT'". 100% Legal Mizlz]d S01) 
FBI, DMV (DUI) 
Files too... 


Gold (PS 

PO. Box 15574 

Beverly Hills, CA 90209 

еме Bankruptcy по! necessary. Computer not needed. 
EASY AS 1-2-3! TONS OF EXTRAS! 
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The unit of the Furt 1 
NAVIGATOR 


Cable ТИ Converter & Desc хаг ( 


Ware eas ail pum res эг poen 


қойны масасы ыыы ыы ; | A NAVIGATOR 
- Don't let them jam you! : 


Жыгыт, 


ELECTRONICS 


We carry all major brands of 
cable TV equipment 
100 E. Whitestone #296 Cedar Park, TX 78613 


RPOO! 


jJ: 


RANT RUGGED- PORTABLE-AFFORDABLE 


VALUPOOLS 


TOLL FREE ү! и е ii nie ышы E 


www.concentric.net/ ~ valupool 


Г 


alash 


Receive over 200 channels through US 
Satellite Broadcasting” and 
DIRECTY® programming! RCA's 
DSS has an easy-to-use on-screen 
program guide, parental control, 
program information, alternate 
audio and channel banner. Systems 
start at $399.99, For special offer 
details, please call one of our 
friendly representatives. 0831 20RA 
model featured. 


Flawless 
viewing with 
state-of-the- 
art —' Enhances color 
quality and filters out "snow" 
and other interference from 
TV broadcasts. Includes 12 
volt AC power adaptor and 
switchable channel 3/4 
output. Only $59.99, 


* For home use only. Not made or sold 
for unauthorized recording of 
copyrighted works, including without 


r L не в 
а! ile "Еа! Т pment 


Panasenic and Century converters, power Бн remote 
controls, coax cables...we Have it all! Call for details. 


, "FTU -L- 
ғ ІШТІ 


We have detectors, raderflaser j jammers, and combina- 
tion units made by Rocky Mountain Radar. Prices range 
from $119 to $329. Call for details. 
‚ We have a professional representative waiting to take your 
call. Please call | 
يسین‎ for eae one a TREE catalog of our fabulous products. 
ППО * optics + phone systems & a ries = Dbatlenes = ons = audiovisual f ІШІ ture « VORS 


d' 
a ШШЕН * clocks * office supplies + . “health products > watches * security products * toc ils nightvision 
kitchen products * aulo accessories * consumer electronics * cable TV equipment "G PSs e toys 


limitations, unauthorized recording 
from prerecorded copyrighted movies. 
£l | [= | mi Г 1? ет rs Г if 3 1 e " t ъ aw 


CE ا‎ т | Бы ag а ти ата Ф Р чй 


SKELETON KEY 
Works With Most Locks 


SPRING SPECIALS! 
SIZES: 10x10 thru 100х 200 | 


PIONEER STEEL BLDGS 


FREE BROCHURE 
1-800-813-1358 


Get this exciting device; Send NOW Only $8,985 + $2 ЗАН іс: 
Safe re eee Co., 113 М. Washington St. 
à Ho.366R, Rockville Md 20850 


CABLE TV 
EQUIPMENT 


ANY ADVERTISED 
OR WHOLESALE PRICE! 
. SAVE $SS - DON'T. RENT 
CALL FOR FREE CATALOG! 
Pioneer 
Century 
Panasonic 


Zenith 

Tocom 

Jerrold 

Oak Sigma, Scientific Atlanta 
and more! 


Call AA Electronica Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


COPY RENTAL TAPES WITH OUR | 


= - VIDEO STABILIZERS | 


FREE | Cable TV Catalog. 
22 ЖШ 


SAVE 510075 - EVEN $1000'S 
| on premium CABLE TV EQUIPMENT. 


ALL TERRAIN 


4 WHEEL PEDAL BIKE 
GOES ANYWHERE! 
00 Ассам 


1. т yr m " 
Street Legal , 
Free Literature 24 hr 1 rd 822. 2737 Ext. 5792 


аналь жа» ж га ПЕРТ 579; HOADES LN 
RHOADES CAR HENDERSONVILLE, TN 37075 


Cable TV 
Descramblers 


Converters * Filters * Accessories 


JO cry Frese Tia - МО REN 
UNG TODS whoesgqie Once! 
Altcweabie extended wamranty 
| eor VASO en СИ loue 


Free 
Catalog 


Call the . 


-i 


С е тү; 


1-800- 379- 3976 


WEB SITE ADDRESS: HTTP: / /ORION-ELECTRONICS. COM 
Prices starting 
as low as $99! 


" 
| 
| 


| cun 


| Custom & Stock Kits 


| . 


| Spiral, Straight, and ` 


[ WIRELESS DRIVEWAY ALARM 


Myle Ch Stairs 


curved Stairs 
ALL Sizes & Styles 
Steel, Wood, Aluminum 


Free Brochures & 
Factory Assistance 
1-800-431-2155 ext. P557 
|http: www.my! en.com 


Sports Chair and Stool 
Ideal for all outdoor activities, sporting events, 
relaxing on the beach... 


$12.95+ $5.95 S&H $25.95+ $6.95 S&H | 
“Available in blue, red and black 
«Constructed of heavy-duty steel and nylon 
*Opens and folds in seconds 

Send check or money order to: 

PK Enterprise, Dept. PS-5 
4227 Braddock Rd., High Point, NC 27265 
FAX: 910-886-1668 Phone: 919-886-1388 


A-E wks for delen 


Two-Piece Combo $09 


(Minimum quantity: 10 lot) 


30-Day Free Trial • 1 Year Warranty 


LE ғ | 5 
ihr amd Royemd —C 
Year FÉrpechimtisn: ' 


кі Гай te Drew VHS yo Р iz 
[ld НАС tke SE Dre 


REVOLUTION Helicopter Corp. A =? 
WO eer jeep M IINE ee. ib c = Beet mw - 


тө 
— Fan AMi E-TEN eee ИШИН. JT RUE! =". 
ea foe 


ial Dealer Prices! е ET our Low 
Reloi Prices! Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 


Sorry no NJ, sales. Dealers Wanted. 


А bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
= Free Literature - 
DAKOTA ALERT, INC. 


Вох 130, ELK POINT, SD 57025 |. 
605-356-2772 


ALTERNATE ENERGY 


SAVERS 


FREE ENERGY! Fuel-Less Motors and Gener- 


ators!) H&A, R2EPS Bowling Green, МО 
63334-9350. 

HTTP://WWW.ONEKW.CO.NZ/ 

tor FREE information on HOMEMADE BRUS- 
HLESS GENERATORS. 


NEW! BUILD AMAZING LIQUID PISTON EN- 


GINE from pipe fittings. Free information. ABCO, | 


Box 306-55, Seminary, MS 39479 


SAVE UP TO 80% ON HEATING BILLS WITH 
A YUKON/EAGLE MULTIFUEL FURNACE 
Wood/oil, wood/gas, 
wood/electric 
whole house 


indoor warm air furnace. 


Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 


New DECLASSIFIED Free Energy Generators. 
Plans. Energy Research, Box 1514, Jackson, 
СА 95642. 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 8001 New Albany, 
IN 47150 


SOLAR, GREENHOUSE, AQUACULTURE | 


AND ENERGY SAVINGS CATALOG! 75 
pages. Featuring Sun-Lite for do -it -yourselfers, 
builders, designers. America’s largest energy 


| saving source! $5.00 postpaid. Solar Сотро- 


| SUSPENDER WEARERS! 
| WITH CLIPS THAT CONSTANTLY SLIP OFF 


nents Corporation. Dept. PS, 121 Valley St., 
Manchester, NH 03103. 603-668-8186, http:// 


| solar-components.com 


APPAREL | 
FRUSTRATED 
YOUR PANTS? Our suspenders feature pat- 
ented "no-slip clip.” Brochure/ Order (800) 
700-4515. 


| AUDIO/VIDEO EQUIPMENT 


REPAIR FOAM ROT | К, 
YOURSELF! | 


* Save $55 w/onginal kit! 

* Kits to fit any "jc m AR, 

| JBL, Bose. Infin., ЕУ, el 

* Surrounds, adhesive at inst. 

|е MC/VISA/Discover—no CODs 

* Call w/make & model | жаст» 
* Phone 24 hrs. 704-697-900 


or Toll Free 800-747-3692 


Вох 1083 = Ни Rock 


STEPP 


AUDIO TECHNOLOGIES 


AUTO SUPPLIES & 
EQUIPMENT | 
Book of ALTERNATOR/Generator Rebuilding, 


Box 26044, Las Vegas, NV 89126 
http//www.bluehawk.com/-d.hulet/repai r.htm 


AUTOMOBILES 


AMAZING Additive Quiets and Smoothes 
Power Steering Operation Saving You Hun- 
dreds! Guaranteed. $25.00. Automotive Не- 
search, PO Box 36744, Canton, OH 44735. 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers, 
etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext. S-20025. 


CORVAIR PARTS- 10,000 parts, 550 page 
catalog- Rushed 95.00: Clark's CORVAIR 
Parts, Box PS, Shelburne, MA 01370, 
413-625-9776 


DAYTIME RUNNING LIGHTS, AUTOMATI- 
CALLY, DAYTIME any vehicle, inexpensive, 
easy installation. Plans $8.00. P.O. Box 493, 
Mendon, MA 01756 


| SEIZED CARS from $175. Porsches, Cadillacs, 


Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-800-218-9000 Ext. 
A-6586 for current listings. 


AUTOMOBILES 


VAPOR CARBURETOR TRIPLES MPG. Fr 
information. H&A, R2PS Bowling Green, 
63334-9350. 


AVIATION 


Werte f Suprr-fow-comt, easy conmsirectio 


G-1 Construction Plans: | 


Only 524.95 VORTECH, inc. 
МЫ 53 post. Foreign adii $e PO Box 511-А 
| Fallston, MD 21047 


ZZ M-hr Orderline: ( | 
$10 | 


Сата гир ONIY 


ШЕҢ ane 
| ; кка! 
Join. the Popular ха 


Get a іші year 
of Rotorcraft magazine. 


$30/year in USA ma 


n We E 


ine 


AUT 
өү 


сл in Canada 
54d Elsawtire 


Manil, phone or fax in: 
PRA, P.O. Боя ЕВА, Menton, IN 4657! 
| фера и (218) 382-7227 
bru Ыг 


ттт т=з. жь 


Airboats. Hovercraft Plans. Propellers, Airdrivel 
Engines. Catalog $5.00. Arrowprop "1 


Meeker, OK 74855 
BACKPACK POWERED PARACHUTES. 
http-//www.paraborne.com/ps | 


Jet power for * 1-»egsos HELI- mme 
|COPTERS * АНЫМ АНЕЗ = ЖЕТ PACKS Л = = == = = = ш Ss Se SSeS 


|е GO-KARTS * BIKES. = ROCKET : gore? How to Build | 
| Complete Pulse jet РІ ans 120495 ^^ Helicopter 


BOOMERANGS! HI -TECH DESIGNS. Ame 
ing Science Project Fun...Returns! FREE Ca 
log. BoomerangMan, 1806-2 M. 3rd, Monroe, 

71201-4222. 


Remote Controlled Flying Saucei 
Complete! Ready to Ay! No Assembly! Best Value in RC Hott 
SUS 50+ $5 shipping = $US 55 Money Order or Chequ 
| Check our Web page: http://www. link.ca/saucer | 
Order from: Plantraco LTD. 526 Copland Cres. 
Saskatoon, SK, Canada, 57Н 275 
VISA Orders 24 Hr Voice Orderline: ( 306) 9: 55. 18: 3t 
4 Hr Fax: (306) 931-0055 2 
3 mail: uloman@ink.ca шы 


КАИ I VISA 
Call: (713) 595.FIL YR 
Para-Flyer. [ni 


CI 


d BUILD and FLY this 
inexpensive sale, simple, fur 
aircraft in a week. Takes off fr 
level ground unassisted in à | 
steps. No licensing required, 
in car trunk or take it on an 
airline. Complete detailed 
informative book with sour 
for aircraft, Kits, parts ... evi 
plans to build your own. № 
ЕЙ only! $19.95 а: EASYU 
BU 1089 Medford center #2445 
ESI Medford OR 97504 USA 
ч heck us on the Web at 
/www.wave. net/ easy 


BEER/WINEMAKING 


EE CATALOG. Brew Quality Beer Yourself 
ily. Call WindRiver Brewing: 1-800-266-4677 
ytime. 


mebrewers, FREE CATALOG. Great Begin- 
kits. Brewery, Box 14712Р5, Minneapolis, 
55413. 800-234-0685. 


ip:/www.brewguys.com Homebrewing Sup- 
ars: On-line. Recipes, Messaging, Brew Help 
Private chat, FREE catalog... 1-888- 
1EW-GUYS 


a 
- 


INEMAKERS - BEERMAKERS. Free lllus- 
ated Catalog. Since 1967. 1-800-841-7404. 
RAUS, Box 7850-N, Independence, MO 
1054. 


BETTER HEALTH 


ІАВЕТІСЅ (using insulin). Have Medicare or 

surance? Receive your supplies at little or NO 

DST! Call Diabetic Support: 800-595-0228. No 
O's. 


homemade distilled. 
Genter Hill, FL 


aterwise Purifiers... 
00) 874-9028. Box 45981, 
3514-0459 


BOATS & EQUIPMENT 


DAT KITS -- PLANS -- PATTERNS -- EPOXY 
FIBERGLASS -- SUPPLIES -- All Types, All 
zes. HUGE CATALOG -- $3.00. ($5.00 Prior- 
) -- BOOK “Boatbuilding” -- $6.00. CLARK- 
RAFT, 16-7 Aqualane, Tonawanda, 
150. (716)873-2640 


DAT PLANS- PATTERNS- KITS- 176 page 
ATALOG- $5.00. GLEN-L, Box 1804/PS7, 
52 Rosecrans, Bellflower, СА 90707-1804. 
0-630-6258. 


BOOKS/PUBLICATIONS 


JZENS OF FORMULAS to streamline your 
erations: product pricing, estimates, 
es,and more! $22.95. Timesaving Wonders, 
x 309-P, Williamston, MI 48895 


IOOPS. GET INFO ON ANYONE! BOOK: 
D. PO Box 1079, Southport, CT 06490. 


INK LIKE A WINNER! Learn the secret of 
ссеѕѕ! Send $12. Park Lane Trading, 13835 
ео Cevera, San Diego, СА 92129 


iIUSINESS OPPORTUNITIES 


500/ THOUSAND Immediately. Stuffing En- 
opes. Free Supplies. Send S.A.S.E.: J.H. 
erprises, Dept. PS5, 114-1027 Davie Street, 
3couver, B.C. VBE 412. 


500/ WEEK -NO EXPENSES! Work by mail. 
d $1 (S/H) to: Independent Piece/ Work 


2-004 


300 WEEKLY RECORDING VIDEOTAPES 
Home. No Copyright Violation. Free Startup 
prmation. CMS Video, 210 Lorna Square, 
B3BSF, Birmingham, AL 35216 


MONEY MAKER Spare Time! No selling! No 
entory! Publicly documented seven week 


it reveal everything. Real Money, 333-PS57, 
5th Street, Grants Pass, OR 97526. 


ae : x. } U eo | ы " A = 

АКЕ HUGE PROFITS raising Giant California Superworma or 
Australiam Lobsters for worlds largest earthworm distributor for over 
BU years: Superworms convert garbage indo rich organic fertilizer. Easy 
ho rare and fau insultipliers. roi êi in your cwn backyard, garage, 


br farm. Distributarships and Joint Venture Partnerships available. Call 
pow for more exciting information on this unbelievable money 
E OOTY — SUPERWORM | 
Рноме (818) 363-0202 Fax (818) 360-8562 
Web Site: http//www.superworm.com -— 


000 DAILY From your Telephone Answering 
hine! l've made over $1,000,000 using mine! 
3) 637-1492. Recorded Details. 


00 weekly!... Assemble products at home. 


в infopak!... Universal-PS, 1454 Rockaway 
ay, #249, Brooklyn, NY 11236 


5 97 


NY | 


motions. 275 King St.E., Toronto, ON M5A | 


9,919 income! Free audio cassette and Re- | 


BUSINESS OPPORTUNITIES | 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, practical! Planters, Box 681804, 
Franklin, TN 37068-1804. http:// 
www.mayhillpress.com 


$500 a day. Just mail two letters. Rush stamped 
addressed envelope. Colossal Box 040215-PS, 
Brooklyn, МҮ 11204. 


700 Companies offering home employment ор- 
portunites. Don't miss this one. Exciting 24hr 
recorded message reveals details. 
313-359-5033 ext. 35 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. « Ft. Lauderdale, FL 33351 


AMERICA’S greatest environmental concerns 
have become the business opportunity of the 
90's!! Details 1-888- 422-2288. 


A SECRET TO BUYING ANY BUSINESS 
WITHOUT INVESTING ONE CENT. GUARAN- 
TEED! Exciting free recorded details. 
1(800)358-2802 


CAREER BURNOUT? HOME HEALTH BUSI- 
NESS, SERIOUS INCOME, NO REJECTION, 
FREE INFORMATION 1-800-353-3312. 


FINANCIAL INDEPENDENCE, HOME- 
BUSINESS, EASY: Whitman Products, Box 
211, Sharpes, FL 32959-0211. 


жан роти LLLI VLLL a سے اچ‎ ici ا لا‎ ri тк жоғау СА 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. | 
Learn how a 3 minute repair can earn | 


you $1200/week! 


CALL NOW! 


1-800-695-6224 
FREE REPORT! 


NVS/OPTIKLEER, LYNN, MASS. 01904 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, СА 91605. 

http://www.mpowers.com 


FREE DETAILS. WIN a HERITAGE Canadian 
Prairie Home & Acreage. Easy Contest. 
1-800-667-3369 


FREE! Turn any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 
OperPS101 


Generate steady income by mail! Easy proven 
method. Free booklet! Call recording: 
617-440-6524. Code 371. 


GET PAID $268.20/ Roll Taking Easy Snap- | 


shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


Get rich in mailorder. Unlimited earnings poten- 
tial. Free information. Recorded message 
(212)358-5021 


СЕТ RICH ІМ MAIL ORDER. How? Our exciting 
book reveals all. Get the facts. 24hr recorded 
message. 313-359-5029 ext. 3S 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association- 


P5597, Alexandria Bay, New York 13607-0250 


BUSINESS OPPORTUNITIES CABLE EQUIPMENT 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 


| 97, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS597, 
Alexandria Bay, New York 13607-0127 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext.363. 
www.prostepinc.com 


MANUFACTURE GIANT 6° PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION, 
187-PS CYPRESS, THROOP, PA 18512. 
PHONE: 717-489-3292. 


MILLION DOLLAR HOME BUSINESS! An en- 
cyclopedia of money making opportunities. In- 
credible 285+ page book. 24hr exciting recorded 
message 313-359-5130 ext. 35 


MILLION DOLLAR HOME BUSINESS! IDEAL 
FOR MAIL ORDER. WE SUPPLY 
EVERYTHING. WE DROP-SHIP 3,500 BEST 
SELLING PRODUCTS, PRICED FAR BELOW 
WHOLESALE. IMMEDIATE DELIVERY. FREE 
BOOK, TAPE. SMC, 9401 DeSOTO AVENUE, 
DEPT. 26-101, CHATSWORTH, CA 91311 


MONEY MAKING MACHINE, Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


MSM!! REVOLUTIONARY ORGANIC SUL- 
PHUR BASED NUTRITIONAL SUPPLEMENT. 
WE ALL NEED IT. FREELIFE HAS IT. CALL 
DOCTOR'S DOWNLINE: 888-388-3365. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GHOWBIZ, Box 
306-55. Seminary, MS 39479. 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 


Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 

Reclaim “Scrap Gold" From Old Computers/ 
Jewelry. Free Information. 24 Hours: 
(603)645-4776. 

STAY HOME! PROCESS MAIL! PAY 


WEEKLY! GUARANTEED! DETAILS: RUSH 
LONG S.A.S.E: MARKETING/PS, MAPLE 
GLEN, PA 19002-8009. 


TOP SALESMAN REVEALS SECRET SELL- 
ING TECHNIQUES. FREE DETAILS. VOEGE, 
Р.О. Box 29, NORVAL, ONTARIO, LOP 1KO. 


YOU STRUCK A GOLD MINE. Earn $60,000 a 
year Gold/Chrome Plating Emblems Or Auto- 
mobiles. Free Information, Call US/Canada: 
1-800-877-0066. Write: The Gold Mine, 5405 
N.W. 102nd Avenue, Suite 221, Ft. Lauder- 
dale, FL 33351 


BUY IT WHOLESALE | 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO! Save 500-900%... Echo, 
Box 739-C57, Shalimar, FL 32579-0739. . 


FAMOUS NAME REPLICA WATCHES. Amaz- 
ing Не-сгеайопв. Excellent Quality. Free 
Wholesale Brochure. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


CABLE EQUIPMENT | 


599.00 BLOWOUT. All Boss 2 Piece. Zenith, 
Tocom, Jerrold. 5 Lot. Visa/ Mastercard. 
1-800-219-8618. 


BD Electronics 
Converters, Descramblers, RF Testers. Call us 
last, and enjoy the savings! 1-800-484-1780 
Ext.4705. 


CABLE BULLET  "TERMINATOR/ 1.0. 
BUSTER.” Electronically shields yourself and 
your box. LIFETIME GUARANTEE. Wholesale 
prices. 1-800-820-9024. 


c 


BEST PRICING on 18" satellite TV systems for 
home and RV. DSS, DISH Network program- 
ming, multi-room viewing options, accessories. 
Call SKYVISION, 800-500-9264. 
www.Skyvision.com 


! 
ОРЕВ BUYS*** 
* Full 2 Year Warranty" 


* ТосоттМ * Jerrold 


"WE SERVICE PRIVATELY OWNED CABLE CONVERTERS” 


SALES: (219) 935-4128, TECH: (219) 935-4130 
NULLO CAE BROKERS 
1801 W. Jefferson St., Plyr ІН 4 


BIG SALE!! Notch Filters $18.00. Е-2 install 
test activation chips/ boards from $5.00. 
Bullet! ID Stoppers $9.35. Name brand des- 
cramblers from $139. External activators 
9125.00. MUCH MORE!! DEALERS WANTED. 
1-800-449-9189 ANYTIME. 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New Custom 2200 Modules. Cata- 
log, Credit Cards. 888-443-9185 


CABLE CONVERTERS, Test Chips. Money- 
Back Guarantee. 1 Year Warranty. 
JCB ELECTRONICS, 1-800-579-3285. 


Cable Descramblers and Turn-on Chips. Pio- 
neer: Jerrold; Tocom; Zenith; Scientific Atlanta. 
Hudson Tech Inc: 1-800-577-5617 


CABLE DESCRAMBLERS/ CONVERTERS. 
REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 


CABLE QS TELEVISION | 
ieu 30 DAY TRIAL 
Wholesale Direct 


* TV Cable Converters 
* “Full Viewing" 


* Descramblers 


SAVE $$$$ DON’T RENT | 


CALL NOW! 
100% Warranty 
Credit Cards * C.O.D. 


000-299-7955 


QUALITY ELECTRONICS 


CABLE DESCRAMBLERS- All Major Makes 
and Models Of Original Equipment, Aftermarket 
Replacements, and Accessories. Quantity Dis- 
counts and Dealer Pricing. CABLE CONNEC- 
TION At 1-888-B3-CABLE Or E-mail: 

cable@ midusa.net 


CABLE DESCRAMBLER KIT. Only $7.50 if you 


mention this magazine with your order... THAT'S 
HALF OFF! 1-800-752-1389. 


ЩЩ. чыш‏ د ا 


CABLE EQUIPMENT 


uu 
CABLE CONVERTER DIAGNOSTIC TEST CHIP 
LOADS FULL ACTIVATION OF CABLE CONVERTER 


WE STOCK A COMPLETE LINE OF CHIPS, TOOLS, WIRELESS QUICK INSTALL TEST 
BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE | 


MON -FRI- 8AM-7PM - SAT 10M-2PM-EST. 


HTTP://WWW.800-GOCABLE.COM 


VISUAL COMMUNICATIONS INC. INC. 


FOR CATALOG & ORDERS 1-800-GO-CABLE 


ESTABLISHED 1976 | | 


| TECHNICAL SERVICE DEPT. 717-620-4363 SORRY NO PA SALES 


CABLE TV DESCRAMBLERS & CONVERTERS 
FREE 1 YEAR WARRANTY 


* Quality Equipment 
* Equipment Sei-Up Tech Line 
* All Major Brands 


CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/KIT from $5.00 plus FREE 
BONUS!! 1-800-818-9103. 


CABLE/ SATELLITE DESCRAMBLING. New 


digital satellite fix. Voice/ FAX 716-283-6810. 
http://www.scramblingnews.com 


LOWER YOUR CABLE =, 
ae LL 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
FT.G.S; CUBES: JERROLD; PIONEER; 
ТОСОМ; SCIENTIFIC ATLANTA; ZENITH: 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support, MC/VISA/COD. NORTH TECH 
INCORPORATED. 800-926-4030 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


Bm Direct From the Wholesaler | 
We will MATCH or BEAT any Advertised. SAVE SSS 


"Tuam * Pioneer * Jerrold * Zenith * Century * Panasonic AND MORE | 


cum 


SA DAES ET EAR 


| | 
=н in a 


CABLE TV DESCRAMBLERS. CLIFFORD 
ELECTRONICS. CALL NOW TOLL FREE: 
888-298-0200. 


CLEAR IMAGE HIGH- TECH VIDEO 
CLARIFIER. Removes all Video Copy Protec- 
tion. 1-800-495-6888. 


THE CABLE STORE 
Cable TV Converters & Descramblers 
ABSOLUTELY THE 
LOWEST PRICES 


NOBODY BEAT US! 
All Brands * Money-Back Guarantee 


1-800-390-1899 


* Free 30 Day 
Trial Period 
* Quantity Discounts Available 


* Never Rent Again 
and Save 5100s 
* UPS * FedEx * COD 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. BARGAIN HEADQUARTERS. MAKE 
YOUR BEST DEAL WITH US. GATEWAY 
ELECTRONIXS, 1-800-422-2533. 


TURN ON CHIPS 
LOWEST PRICES 
1-800-615-9221 
NO FL. SALES 


CABLE ТУ EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE DESCRAMBLERS & TEST CHIPS. All 


models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ TECH. 
954-792-7012 


RET/TMG 


$60.00 


* 30 Day Trial * 1 Year Warranty * 
(314) 569-4027 
WORKS ON ALL JERROLD SYSTEMS 
E-Mail: chis6%4027 aol.com 


CD ELECTRONICS 15 NOW SELLING 
CONVERTERS/ DESCRAMBLERS DIRECT 
AT WHOLESALE PRICES. 30 DAY TRIAL. 


QUANTITY DISCOUNTS. 1-800-842-9670. 


DESCRAMBLERS... CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Som Service. Open 6 days, Mon-Sat 

9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575 


DESCRAMBLE CABLE WITH SIMPLE CIR- 
CUIT. EASY TO BUILD. COMPLETE UNIVER- 
SAL KIT WITH FREE BULLET BLOCKER. 
$20.00. 1-800-522-8053. 


ај JERROLD [гегу] HAMLINE hid 


"А ZENITH || Clear || PIONEER | 
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VISA - MC - COD m 


| CABLE EQUIPMENT | 


FREE CATALOG- NEW TECHNOLOGY 
BREAKTHROUGH- T.V. CONVERTERS 
DESCRAMBLERS SAVE $1000's. 
CALL NOW. MEGA 1-800-676-6342 


Link Yourself To The Future With Our Exper- 
lence! Cable TV Converters And Descramblers. 
Quality, Service And Satisfaction Guaranteed! 
Visa/MC Amex C.O.D. Accepted. Quantity Dis- 
counts. CABLE LINX, Inc MPLS, MN 


1-800-501-0095 


NEW PRODUCT ANNOUNCEMENT! 
Works With All Systems. Call Us Last For Best 
Price. (800)763-7277. 


RSP AND ASSOC. SUPER BLOWOUT CHIPS 


SALE!! ALL CHIPS $11.00- $18.00. NO MIN. 
NO CA. 1-510-278-3615. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 


| Parts List and FREE Descrambling Methods 


that COST NOTHING To Try. Included. BO- 
NUS! Outrageous Report showing how people 
steal electricity without getting caught. Send 
$10.00 to: INFORMATION FACTORY, Р.О. 
Box 669, Seabrook, Texas 77586. For VISA/ 
MC, C.O.D's, 1-281-922-3512 Any Time! 


**SHH... BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblers. BUYER'S 
ASSOCIATES, 1-800-889-5139. 


TECH SUPPORT ELECTRONICS 
1-888-273-1349. Basic cable TV converters, 
personal security equipment. Money- back guar. 
Free catalog. 


TEST CHIPS, GUARANTEED QUALITY. $30- 
$40. TECHNICAL SUPPORT, QUANTITY DIS- 
COUNTS. TELECHIP, 1-800-793-7567. 


"The Ultimate Cube!" External Test Activa- 
tors, for all brands, works everywhere. 
(718)768-4963. / 


Wholesale Unmodified SLOT. Tocom МІ Р 560. 
Zenith, 5503A, Oak. Jerrold DRZP $22, ОР5 
$50. Visa 1-800- 500-9825. 


*25th Century Technology Today” 


Time Travel - Invisibility - edian, 

dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
ucts!!! Catalogue $4.00 


Р.О. Box 2917-P, Palm Springs, CA 92263 
Phone (619) 327-7355, Vs,Mc,Amex 


COMPUTERS /SOFTWARE 


FREE CATALOG. IBM Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477, Raytown, 
MO 64133. 816-478-6185 


| Weird plans! FREE catalog 185+ amazing p 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices ( 
your contact lenses. Guaranteed. Call 1-80 
CONTACTS. 


DO-IT-YOURSELF 


SURVEILLANCE HIDDEN CAMERAS 
DIRECT FROM MANUFACTURER-BEST PRICE IN THE MARKE 
BOLIDE INT'L CORPORATION | 
ames Ura miniature hidden comer, in doma, smoke or 
3.294 тойоп detector wi mic. BAW or Color. Wide view angle 
ET Low light sensitivity + super sharp images, plus video 
7-24 cw Ond oudio output. From 5159.00, Also 1/3” BAW board 
.. 383 Comers wimic, only 599.00 USD. Plus $5.95 for SH. 
= —— Whole/Retoll Welcome. COD, Check, Money Order or 
2" visse 
PH: (818) 575-8178 FAX: (818) 575-8126 
http://www.bolideamazingpraducts.com/ 


LASERS : 
FROM $10.00 | 
(602) 934-9387 | 
http JAanww.mi-lesers.com | 


mercorcH—i® P. О. Box 1724 | 
INSTRUMENTS Glendale, AZ 85301 


All WAGNER Painting Products. Discount Pri 
ing. 929T Power Roller, $39.95. 305T Produ’ 
Airless, $59.95. (888)288-6761. | 


BOOKS 
Training Dogs, Mind Dieting, Bowling, Ches 
$7.00 Each. The People's Choice, 300 No 
Randolphville Road, #229, Piscataway, 
08854. (908)424-1733. 


TELEPHONE 


; SURVEILLANCE DEVICE 
W/12 HR. RECORDER 

k^. Automatica record all incoming and oulgormg 

3 calls'$99.95+ 5 00 sh Telephone surveriiance 


делсе $19.95.982 sh (seperately 
VERY POWERFUL FM TRANSMITTER 
FM radio up to 56 mi Easy to 
по! inc! 1919.95 • $2 sn 
hor Tp ERSTE 50 page catalog of Micrp Weed 
VHF Transmitiers, Surveillance & Counter 
Survevilance and mach mote! Send $3 DO 
Сай 407-725-1000 


USI CORP 
PO BoxPS2052 Melbourne FL 32902 


COD'S OK 


Transmis we 
ESTE vi 


ce fo алу 
Upto Sy 


11%” 


We sell | for experiments, light-shows, 
& Industrial applications. Learn about А 
with our plans, books and kits. 


HTIPJ/WWW.PWEB.COM/MWK/MAIN.HTM| 
MWK INDUSTRIES CALL FOR YOUR FREE 


LASER CATALOG TODAY! 
1269WPOMONA (909) 278-0563 


CORONA, СА91 720 FAX: (909) 278-4887 


BUGGED? PHONE TAPPED? FREE Catal 
of Counter-Surveillance Equipment tells y 
Fast! (800) 732-5000 


DUMMIES GUIDE TO WIRING CABLE 
TELEPHONE, AND MORE. 514.95. Se 
check ог М/О to: Atlantic Electric O.B.C Іп 
P.O. Box 725, Closter, NJ 07624 


SURVEILLANCE-COUNTERSURVEILLANC 
WE HAVE EVERYTHING! Catalog: 55.00 
P.E.E., 2720 Stemmons, Suite 711, Dallas, 
75207. 


The Most Extraordinary Spy Catalog in : 
World! On the internet 
http://www.spectre-press.com 


UNUSUAL PUBLICATIONS! Strange sti 


lications! Electromart, Box 4-P, Carthage, 
75633-0004. 


DON'T THROW AWAY THAT USED 

COPIER OR PRINTER CARTRIDGE! 
Do it yourself. REFILL IT 
it’s easy SAVE OVER 75% 


Complete kit includes "a 
mocam A 
вай — i I 


САМОМ" COPIER 
РС 12356781014 20. 


* [pner Recharger 
e Heolacement tell 
a instructions 


"X up 


LL 


— 
INCORPORATED Order or information йы | 
ği 12 Windsor Dr r (708) 598-0580 XEROX 5008 | 


| Palos Hiis, I $29.95 


SOMES  ҒАХ (708) 598-9203 


| DO-IT-YOURSELF 


-PHOLSTERY TRAINING VIDEOS. FREE 
“ROCHURE. VUE, BOX 128Р5, El VERANO, 
„А 95433 800-635-3493 

http://www. upholster.com/vue 


JLIRA S 202? 


ALL METAL CONSIARCTION 
PUSH BUTTON POWER CONTROL i 
: 3 HRS 2 AAA BATTERYS 


| 1 ы = ША 


PNS MOST VERSATILE. 15rmw equiv 2000 ft....39.45 


11АРМӘЗ BRIGHTEST........,..30mw есим 3000 ft... 79.45 
L'APNSD ELEGANT WITH BUILT IN WRITING РЕМ....49.48 
i APN6SS SMALLEST AND LOWEST COST (plastic). 29.45 


Е CYBERNETIC EAR: 


NHANCES NORMAL HEARING 3 
‚© 4 TIMES! 

ADJUSTABLE VOLUME 

ZONTROL FITS EASILY INTO 
TTHER ЕАР. MANY MANY USES. 


CYBEREAR Ready to use... 19.95 Ж 


ШЕВОҒАР Personal amplifier for 
19,98 


ОҢ ears with voice Titer... 


ам АТ WINDOW AND LISTEN TO 
SOUNDS FROM REFLECTED LKZHT.INC LUDES HIGH 


PERFORMANCE OPTICAL RECEIVER AND VISIBLE 
LASER, CAUTION-NOT FOR ILLEGAL LISTENING. 
. 10.00 


yB5 PLANS- Creditabte to hdwre purchase... 
¥ESK KIT/PLANS- Includes working laser 
FESO READY TO USE- Requires Alignment 


ELECTRONIC HYPNOSIS. 
AND MIND CONTROL 


bENERATES HIGHLY EFFECTIVE 
ОВЕ E AND VISUAL STIMULI 
ATH ВІО FEEDBACK THAT CAN 

DUCE HYPNOTIC A3 WELL AS 
LPHA RELAXED STATES OF THE 


AIND.PLACE SUBJECTS i 
‘OUR CON IROL REQUIRES 

EGRE EE OF CAUTION AND 
OMMON SENSE. 

UNDZO SYSTEM WITH HEADSETS minor assy. 


„#950 
EE CATALOG With order or send $1 Postage 


INFORMATION UNLIMITED 
) BOY 716 AMHERST NH USA 03031 „РР 

IPDERS ONLY...24 HRS....1 800 221 1705 
CH LINE..9 to 12 EST......1 603 673 4730 
AX IT LINE.........24 HRS....] 603 672 5406 


IE ACCEPT CASH, MO, CHECK, MIC, VISA. 

EASE ADD 5.00 SHIPPING&HANDLING AND 

DDITIONAL 5.00 IF YOUR ORDER I5 COD. 

DREIGN CUSTOMERS ONLY ADD 20% OF 
TUAL ORDER TOTAL FOR SHIPPING. 


— ы Devices ! 


Tiny & Powerful Room Transmitter Kit 

The size of a dime! Professional quality 
=), Crystal clear reception. on any FM radio 
up to 
— for easy assembly Highest power & 


most sensitive transmitter offered! | 


су adaptor 
nsmits both sides ipee conversation tà 
y FM radio up to 1/4 mile. "SnapFut" 
Без phone lime for power & antenna! 
Goes completely 
unnoticed. 


Ultra miniature video 
cameras hidden in smoke 
alanm or arm clock - your choke 


High quality ВЛА with 420 lines, Direct 
| 89. 95 Ў ea. RCA jack output of audio and video 


M armes 1 800 594 1047 


'2) 255.7490 Internet - http "www why. net /home/sr/ 
ymor-Radix Inc. Box 166055-P Irving, TX 75016 


CALL 800-445-2714 
TO ADVERTISE 


| BE A DETECTIVE. Complete Home Study 
| Training. 


| UNIVERSITY DIPLOMAS, CERTIFICATES OF 
TRADE SCHOOL, MILITARY, LAW. FREE 


| HOME INSPECTION. Study Course. FREE 


| (800)494-6775. 


1/4 mile, "парк" technology | 


PRIVATE INVESTIGATION TRAINING! Big in- 


SURVEILLANCE 


Ultra-Miniature Pinhole Camera 
w/audio $159.00 * Hidden Video 
* Wireless Video * Electronic Kits 
• Shotgun Mics * Vehicle Tracking 
* Voice Changers * Bug / Phone Tap 
Detectors * 7 & 16 Hour Telephone 
Recording Systems | 
* Locksmithing * And Much More!!! | 


Wholesale / Retail 
FOR CATALOG SEND S 5.00 TO: 
SPY OUTLET 


POBox 337. Buffalo NY 14226 (716) 691-3476) 


EDUCATION & INSTRUCTION 


A FREE VIDEO External BA/BS, MS/MBA, 
PHD/LAW. Financial aid, (800)471-3776, 
LASALLE UNIVERSITY, Dept. #776, 
Mandeville, LA 70470-4000. 

Career Kit 


Free Detective 


(800)742-9007-"H." 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE 
P.C.D.., ATLANTA, GEORGIA. 800-362-7070 
DEPT. TEF1089. 


BECOME A PROFESSIONAL LOCKSMITH. 
HOME STUDY. FREE CAREER LITERATURE 
P.C.D.l., ATLANTA, GEORGIA. 800-362-7070 
DEPT. LKF109. 


BEST QUALITY 


CATALOG. PO BOX 
BEACH, CA 92646. 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $6004 daily 
Literature: 1-800-341-5446. 


COLUMBIA SOUTHERN UNIVERSITY 
Accredited External BS/MS/PhD. 
Programs, Credit Life Experience 

Free Catalog 1-800-977-8449, x.360 


6188, HUNTINGTON 


Literature. HRS, PO Box K, Chester, VA 23831 


LEARN ELECTRONICS. HOME STUDY. OUT- 
STANDING CAREERS. FREE LITERATURE. 
P.C.D.., ATLANTA, GEORGIA. 
800-362-7070. DEPT. ELF109 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. PALDA, ATLANTA, 
800-362-7070 DEPT. JJF109. 


CALL 


GEORGIA 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O 
Box 701449, Department PS, Dallas, TX 75370. 


come! Own Boss! FREE Information. Probe 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


PRIVATE INVESTIGATOR HOME TRAINING 
Plus, 113 SELF-EMPLOYED INCOME OPPOR- 
TUNITIES. FREE INFORMATION. 
1-617-721-4292. GLOBAL, 171C PARK ST 
STONEHAM, MA 02180. 
http://www.pvteye.com 


University Degrees! Economical home study 
tor Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos 
tsecondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in 
dividulaized, at-a-distance education. Free 
information: Richard Crews, M.D.(Harvard) 
President, Columbia Pacific University, Dept 
2H52, 1415 Third St, San Rafael, СА 94901 
800/552-5522 or 415/459-1650. 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES WITHOUT 
CLASSES. Bachelor's, Master's, Doctorate. Ac- 
credited, inexpensive, convenient. FREE bro- 
chure. Bears’ Guide, 6923-PS Stockton Ave., El 
Cerrito, СА 94530. 800-835-8535. 
http://www.degree.net 


ELECTRIC VEHICLES 


ELECTRIC ASSISTED BIKES. Kits $159.00 + 
707-765-6992. 
(www.mcn.org/a/omni) 


ELECTRONIC SUPPLIES 


& EQUIPMENT 


Long-Range Cordless Telephones. The Low- 


est Prices Anywhere. Excellent Sound Qual- | 


ity And Reliability. Call Today: 540-789-7888. 


ELECTRONIC Project Kits. 1-888-GO-4-KITS. 
www.qkits.com 

QUALITY KITS, 292 Queen St, Kingston, On- 
tario K7K 1B8. 


EMBLEMS/ 


PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71H TINKER 
STREET,  WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 


PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 
STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT | PRODUCTS FROM HOME! 
1-800-377-6000 EXT.6055. 


HELP WANTED 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GREAT EXTRA INCOME! ASSEMBLING 
CRAFT PRODUCTS AT HOME! GUARAN- 
TEED! 1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 


EYE CARE 


Vision Improvement- Natural, Permanent. No 
Surgery, over 50,000 programs in use. Free 
Brochure. 800-518-1133 x3840. 
thecount & pacbellnet 


20/20 WITHOUT GLASSES! Safe, rapid, non- 
surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by mail: (B00)422-7320, ex. 362 or 
(406)861-5570. Fax: (406)861-5577. 
http://www.visionfreedom.com 

SATISFACTION GUARANTEED. 


| ` FINANCIAL | 


FEDERAL LOANS for small business now | 


available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS! NEVER REPAY ANY 
PURPOSE. THOUSANDS OF SOURCES. 
CALL FREE. 1-800-338-4398. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
GrantFinders, 5871 М. University Drive, #303, 
Tamarac, FL 33321. 


FREE GOVERNMENT GRANTS! 
AVAILABLE! NEVER REPAY! 


BILLIONS 
CALL (24 


| HOURS): 1(619)599-3502 


HOW TO make a fortune using credit cards. 
Free info pack. 1-800-286-8063 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE. Fast- EZ- Con- 


| fidential. NCCS nonprofit 1-888-844-NCCS toll- 


free. 


MAXIMUM MONEY FOR COLLEGE. DON'T 
MISS OUT. FREE INFO. D&D PUBLISING, PO 
BOX 570P, CUT OFF, LA 70345 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext. BF6050 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
i's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


VISA/ MASTERCARD! Trouble obtaining them? 
Free information, 24 hours. Call Now! 
1-800-723-3355. 


FOR INVENTORS 


каа ت‎ 


WORK DIRECTLY WITH 
| REGISTERED PATENT ATTORNEY | 
& DEGREED ENGINEER | 
36 YRS COMBINED ENGINEERING & 


PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
` FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
Also Specializing in Copyrights & Trademarks | 
Associates located near Patent Office 
CREDIT CARDS ACCEPTED • 24 HOURS/DAY 


MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY | 
US PATENT REGISTRATION 426,755 | 
171 STILLWELL LA., SYOSSET, NY 11791 | 


TOLL FREE US/CANADA 800-367-7714 | 


Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ genie.com 


AVAILABLE NOW. SUPERSTRONG MAG- 
NETS. EXPERIMENTER SPECIALS. Order 40 
pound pull, two for just $10 or one 160 pound pull 
for $15, American, Box 39951, Phoenix, AZ 
85068. 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- “Patent, Develop, Mar- 
ket Your Invention.” Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HITPIWWW. PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


Do you have a great idea? Ask us! We have 
evaluated over 11,000 inventions and advised 
investors for over 20 years. For your free 
inventors kit са! the Innovation Center- 
1-800-265-4559 


| FREE help for inventors! No charge for protec- 


tion forms and information kit. Affiliated In- 


| ventors Foundation. 1-800-525-5885 - 


FREE INVENTION PACKAGE: For customized 
development, patenting and licensing assis- 
tance on your new product idea, call Davison 
& Associates. Success stories available... 
1-800-677-6382 or http:// 
wwwW.inventegrationworks.com/ 
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FOR INVENTORS 


Got a Great Idea? You need INVENTOR'S 
DIGEST! Answers ALL your questions! $22/ yr. 
1-800-838-8808. 


Inventions, ideas, new products! Presentation 
to industry’ exhibition at national innovation 
exposition. Patent services. 1-800-288-IDEA. 


INVENTION TECHNOLOGY. 1-800-841-1708. | 


Help available. Patent pending, thirty days guar- 
anteed. Prototyping’ Marketing. 


PROTECT YOUR 
INVENTION 
The Law Firm of Goldstein & Associates 


* Affordable and thorough Patent and 
‘Trademark searches performed at the 
United States Patent Office 

* Patent & Trademark applications 
prepared & filed by experienced attorneys 


FREE CONSULTATIONcC«all for 


appointment 


Call for à FREE color brochure 


P nnn "90 OF F 


L QUA f 400 LV 


New York • San Francisco 
Beverly Hills + Washington, D.C. 


INVENTOR'S CHOICE: Inventors make money 
from your idea. Step- by- step guidance, Pat- 
ents, Business Plans, Licensing campaign. 
Marketing, Manufacturing, Seed- capital! Call 
now for brochure. 1-888-528-6249. 


INVENTORS. *URGENT MESSAGE* FROM 


WASHINGTON D.C. 24hr recording. Toll Free | 


800-211-0893. Request packet 12. 


Have a Bright Idea? || 
| Now OWN IT for only $89 | 
| Created By Gene Scott, Registered Patent Agent 

and Founder/Chairman of INVENTORS FORUM 

е Provides “patent 

pending” status 

е Easy, quick to do 

е Avoids attorney fees 
| * Filing fee only $75 


| Do-It- Yourself ACTION KI Т" 
Provisional Patent Application 
(Congress' June'95 simplified application) 

| Kitincs. Video, Workbook, Examples and Forms 

| Fatent Law & Venture Croup 
1-800-7-4-PATENT * 1-800-747-2836 


INVENTORS -- NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT ОН- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (B00) 547-7885 


PATENT and TRADEMARK SEARCHING all in 
one place... Free Online Gazette... www.mic- 
ropat.com 


PATENT APPLICATIONS- Do-It-Yourself Soft- 
ware $729- toll free- 1-888-4PATPRO X214. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


QUALITY, Confidentiality. AFFORDABLE pat- 
enting and industry presentation. FINANCING 
AVAILABLE. Free information 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. 33 Years 
Experience, Masters in Engineering. John 
Maier, Ill, 326 Wall Street, Kingston, NY 12401. 
1-800-230-9496, 914-340-0010. FAX: 
914-340-0089. 


102 


FOR INVENTORS 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Hesearch 800-451-1326 


VERY EFFECTIVE LOW COST PATENTING/ 
PRESENTING TO INDUSTRY. 19 YEARS EX- 
PERIENCE, FREE ADVICE, РНАЅЕ2, 
1-800-446-4264 


GARDEN/LAWN CARE | 


HOT NEW PRODUCT FOR YOUR SPRINKLER 
SYSTEM. MOISTURE SENSOR CONTROLS 
VALVE AND SAVES UP TO 60% IN WATER 
USE AND SAVES MONEY. $49 PER ZONE, 
MONEY BACK GUARANTEE. FREE INFOR- 
MATION. 800-366-5325. 


Е HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
info. 


| HEARING AIDS- New FREE Catalog. All styles 


available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 31 Alpine NY 14805 1-800-260-4135 


Sound Advantage 


| HEAR WHAT 
YOU VE BEEN 
MISSING 


Free Info 1-800-533-3277 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free іп- 
formation,(800) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
New Hearing . Aids | 


MINI CANAL , / нд 


ө 45 Day Trial eHuge Sy ! 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
Brookport, IL 62910 


NEARLY FREE VIDEO. Learn why you hear but 
don't understand. Video explains hearing and 
hearing aids and a new way to get the right 
hearing aids without leaving your home. $5.95 
shipping/ handling. Ethical Hearing Instruments. 
800-875-6864. 


HOBBIES/ 
CRAFTS/COLLECTIONS 


CALLIGRAPHY CRASH COURSE From pro- 
fessional, $5 and 64c postage. Dinky Books-P, 
3951 Freels Rd., Friendsville, TN 37737 


Popular Science reserves the right to refuse 
any advertising order. Only publication of 
an advertisement shall constitute final 
acceptance of an order. Publication does 


not constitute an agreement for continued 
publication. All orders are subject to the 
applicable rate card, copies of which are 
available upon written request sent to the 
address provided. 


a | 800-876-6670, J.P. Halvonik 


LOANS BY MAIL 


DEBT CONSOLIDATION. NO ONE REFUSEL 
FREE APPLICATION. CALL: 800-441-3012 
GLOBAL 24 HOURS. 


HOME IMPROVEMENT | 


SIGNATURE Loans, must have checking ac 
count & steady job. Call 1-800-445-0680. 


MAGIC /NOVELTIES 


Мо Distributorship Fees 
Custom Homes Are Our 
Specialty 


8"x З 1/2 C-Channel 
Red 9ron Main Frames 


m a 
7 n4 | 


Steel Structures, Inc 


PROFESSIONAL MAGIC! Huge Catalog, ove 
1,000 Tricks and Books. $6.00. Hank Lee’ 
Magic Factory, Dept. PS2, 127 South Stree 
Boston, Massachusetts 02111 


MATTRESSES 


NEW, BEST BACK SUPPORT, Lowest Pres 
sures, Patented Swedish- Foam/ Leversprin 
Mattress. FREE Sample. Also: Airbeds, Wate: 


Teves "(Tennessee beds, Adjustable Beds. WWW.STROBEL.COM 
702 Conine 10690 Go. d. 91] "95:84. O U 
Waco TX ant 

76706 35558 MONEYMAKING 
813-662-3099 205-495-2758 


OPPORTUNITIES 


813-662-5511 fax 205-495-9119 
http://www.Excalibursteel.com 


| Celebrating 11 Years Of Manufacturing Home Kits | CRAPS! Amazing, revolutionary system. Tho! 


sands of satisfied customers. Free recorded 
information. 1-800-217-7711. | 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Aux' 
liary Power Supply Fits Bicycles, Recumbent 
Fold-ups, Easily. Aluminized System Ou 
powers, Outclimbs, Outpaces Competitors. Fre 
Brochure. 406-245-5380 | 


| HOME SECURITY 


Insure thieves completely avoid your home. Info: | 
$5.00. Kit: $20.00. DL SECURITY SYSTEMS, 
P.O. Box 1060, Upland, CA 91785. 


HYPNOTISM 


FREE HYPNOSIS REPORT! WRITE: JKL, 384 
PENOBSCOT BUILDING, DETROIT, М! 
48226-5 


INVENTIONS WANTED _ 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


OF INTEREST TO ALL 


1 
GROW TALLER! FREE REPORT. SHAF 
LABS , 100 New State Hgwy, Raynham, М 
02767 i 


MEET PENFRIENDS WORLDWIDE! FREE D! 
TAILS! PIC, BOX 461873-PS, LOS ANGELE 
CA 90046. 


WIN 2-5 TIMES CASH3 WEEKLY. HIT FAI 
TASY5, LOTTERY, POWERBALL, BIGGAN 


INVENTORS: Free information package, exper- ALWAYS. 770-339-7526. 


ienced patent attorney in Washington, DC area. 


NEW PRODUCTS 


BREAKPROOF. Guaranteed, High Impact, C 
ramic lenses, 100% UV-ABC, utmost perfor 
ance sunglasses. 1-888-EYESAFE. 


Inventors: If you have an invention for sale or 
license, call for free booklet explaining how we 
can help you. 1-800-537-1133, Kessler Sales 
Corporation, C-7-IW-7, Fremont, Ohio 43420. 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 

Ext 144 for free information kit. | 


ELECTRONIC INSECT SWATTER 


a Hi tech, handheld + Uses electronic shock fo 
kill insects — wherever they appear. 

* Won't soil surfaces. * Excellent for use at 
home or in restaurants & hospitals 

= Only $19.95 (USD) + $4.95 S/H in USA and 

` Canada | 

* ММС, Check, Money Order or C.O.D. 

BOLIDE INT'L CORPORATION 

ІНІН) 575-8178 FAX ІНІН! 575-Hie&b 

http://www.bolideamazingproducts.com/ — : 


WE PAY 555% FOR NEW IDEAS 
Seeking new ideas for marketing to industry. 
RISK-FREE. New Ideas Corporation, 
1-800-797-IDEA. 


rKITES 


FREE COLOR CATALOG Ҹ 
Choose from over 200 kites. 
Many unusual & innovative designs. 
i Call or write for your catalog today! 
1 Into The Wind • (8200) 541-0314 
1408-P Pearl St., Boulder, CO 80302 
| au Se E EE БҰНЫ ЖЫНЫ eee zl 


NEW PRODUCTS 


Security — 

e 70 Billion Rotating Codes * Never 
Repeats the Same Code Twice! е Micro 
Remotes е Great Range • Used b m 
FBI, Dept. of Justice, Royal Canadia 
Mounted Police and Federal Buildings 
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Build It Yourself | 
Front End 
Loader 


LOADER 


Plans to build and use 
“Мо Machining 

"Under 3700 ta build 
«In use ov ier 2 ye ЕНСЕ 
“Қи Available 


“ү Useful Applications | 
| * Garage Doors Keyless Entry for Cars 

e Home Automation Equipment • CCTV 
Cameras € Switch Anything On/Off 


Receiver/Remote 
for 3 Devices 


PLANS/KITS/BLUEPRINTS 


оте Homes - Pre-cut kits - Superinsulated - 
Video  - 


»ome Tour Natural 


-800-733-7107. 


Spaces 


ТИМ your own strong concrete 
Monolithic Dome Offices, 
momes, sheds, cabins, 
Motel unrts, and more. 
Builders 
Tree Brochure or $19.95 Video + $5 s/h * www.monolithicdome.com 


Monolithic Dome" (800)608-0001| 
Monolithic Constructors, Inc. * PO Box 479-5 • Italy, TA 76651-0479 


ІШЕГІНЕН 


ҚАВТОЦТЕ Liquid Plastics. Crystal clear, col- 
“5. For casting, embedding, coating, fiberglas- 
wig, repairing and reproducing with our Mold 
raking Supplies. Catalog $3.00 refundable. 
LASTOLITE, Dept. 97E/PS, 4915 Dean, Wood- 
: ack, IL 60098. 


"Бег, plastic compounds, techniques, 
ources. Free information: Castcraft, Box 
-^000(V96), Memphis, TN 38187-1000. 


З ОМО АКЕ MANAGEMENT 
| 
| 


| Sonar’ aquatic herbicide is the #1 product used by 

- arofessional aquatic weed managers in public lakes 

i and waterways to achieve selective. long-term control 

; d weeds like Eurasian water-mittol. Hydrilla and | 

| Duckweed. Just one application provides a full year В 
į of reliel with по restnctions on fishing. swimming.or _ | | 
the water | 


! drinking so you can continue en 

| immediately after application. Please call for details on 
| America's most cost effective, - 

| спмгоптегіайу sound solution Р.Р Г, 


oon ak d UE. e 


1 SePRO Corporation. 11550 N. Meridian Street 
Suite 180. Carmel, IN 46032-4562 


€ Comnge m ГЕ Vener 


игы 
Балы A û асно) viera c) the БАВЕН) Copano 


REAL ESTATE 


"AGAIN HOMES - Foreclosed, HUD, VA, S&L 
lout properties. Low Down. Fantastic saw- 
js. Call 1-800-513-4343 Ext. H-20025 for list. 


\LIFORNIA. Acreage. Lots $50 down. $50 | 


жіһіу. 4602 Ethel Ave., Sherman Oaks, CA 
423 


«160 acre claim program still available, gat yours for 
0 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
1, NM, OR, UT, WA, WY. For complete, step-by-step 
ckage including maps, telephone helpline, filing 
ms, etc. send $20; or for more information send $3. 
JBLIC LANDS TITLE, PO Box 2945-PS Port 
geles, WA 88362-0336 (this is not Homesteading, 
i much easier and only costs $1. per acre). 
http//www.olypen.com/publiclands/ 


IVERNMENT LAND now available for claim. 
to 180 acres/person. Free recorded mes- 
je. (707) 448-1887. (4JG6) 


W'T FORECLOSED homes from pennies on 

, Deliquent Tax, Repo's, REO's. Your Area. 
| Free 1-800-218-9000, Ext. Н-6586 for cur- 
tlistings. 


T THE GOVERNMENT PAY for your new or 
sting home. Over 100 different programs 
tilable. Free recorded message. 
"-448-3818. (BJG6). 


IONTANA & WYOMING 


8, Creeks and Wildlife. 35 acres starting a 

$14, 900. Many other properties and sizes 
ailable. Easy Owner Financing. No Time Limit 
uarantee. Warranty Deed. Guaranteed Access. 
all today for free information & photos. 

Rocky Mountain Timberlands 

1315 East Main * Dept. PS, Р.О. Вох 1153 


Bozeman, MT 59771-1153 • (406) 586-ВОВВ 
‚ай Toll Free: 1-800-682-8088 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421PS Pratt, Chicago, Illinois 60645, 
773-764-0100, 800-890-3199 
http://www.netcom.com/-mailpost 


| ROBOTICS 


7 "E * ИТ . PLANS * 
. ged + MODELS AH 


SATELLITE TV 


DSS TEST CARD INFORMATION!! 
& EVERYTHING ELSE YOU WANT. 
1-800-345-7800. 


FREE CATALOG. World's Best Selection List- 


ing Books, Videos, Software On Satellite TV. | 


(800)483-2423. 


OBTAINING SOUND for your VCII and VCII 


PLUS is easy. No codes needed. Also DSS | 


TEST CARD information. Details. 


| 1-800-211-5535. 


SATELLITE MINI-DISH $99.00. Plus $300 
Programming. LOWEST PRICE ANYWHERE. 
Considerably Better Than Cable. 
1-800-244-0209. 


SATELLITE TELEVISION PAYS! Minidish 
sales force needed. STAR VISION DIRECT. 
1-800-899-9707, Bam - 10pm Pacific. 


— E 17 Жо а ON... | 
е Receivers, including АОТУ 
e Dish Movers & LNB's, all kinds 


е Tune-up Kits, Tools & Parts 


| ө Skypac" Programming 
* Toll Free Technical Help 


К hn {ө т í Caan 
&Skyvision 


www. sk ywision.com 


800-334-6455 


SCIENCE & CHEMISTRY 


BLAST OFF! Save 75% with our Rocket Engine 
Blueprints. Free catalog with Blueprints. 
Digatek, Suite 105Е, 2723 West Butler Drive, 
Phoenix, А? 85051. 


Build your own Rockets and Motors. 30,000 FT/ 
2,000 LB THRUST. Information Packet: $3.00. 
ШЕРІ; 1085 Darnell Rd., Jefferson, GA 30549. 


“Laboratory” Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 

HTT P://www.cdsnet.net/Business/SOS 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 

CATALOG $5.00. ADVANCE SCIENTIFIC, 
2345 SW. 34TH STREET, FORT LAUDER- 
DALE, FL 33312. (954)327-0900 
http./www.advance-scientific.com 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE" INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $2.00. PYROTEK, P.O. BOX 300, SWEET 
VALLEY, PA 18656. (717)256-3087. 


Space Compass. Two experimental instruments 
on motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


STAMP COLLECTING 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


| FREE WORLDWIDE PACKET. COLORFLL, 
EXCITING PENNY APPROVALS. FROEH- 
LICH, BOX 177B, PINERIVER, WI 54965. 


| Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


SWIMMING POOLS 


INGROUND POOL KITS, EQUIPMENT, LIN- 
ERS, COVERS, MORE, IMPERIAL POOLS, 
ST.LOUIS. 1-800-766-5864 


TELECOMMUNICATIONS 


FORGET CELLULAR FEES 


Anytime. Guaranteed. No monthly or per- 
minute charges. Absolutely legal!!! The 
eee secret cell-phone companies don't want 
anybody to know. For complete details & 
compatible-model list send $14.95 А SASE: 


тва 


КРЙ Or for more info and coupon $2 A SASE: 


Up rmation 530 Showers Dr. 27-286 
nderground мк. view, CA 94040-1000 


TOOLS & MACHINERY 


4" Metal Cutting Lathe 5135.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


7-in-1 Camping Tool With Compass. $22.95, 
C&A, 130 George St, #203, Bensenville, IL 
60106 


л BLUE RIDGE < <r 


d // MACHINERY AND TOO 


j 
| 


Free Machine Tool Catalog 
PO Box 536-PS, Hurricane WV 25526 
304-562-3538 fax 304-562-5311 
JET EMCO-MAIER SHERLINE 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


LATHE TABLE- Ships UPS. Kit $349. Plans 
$29. Quad, PO Bx 690073, Hou., TX 77269. 
(281)259-0393, quadenergy б aol.com 


ferte. A 


ea" PVC & FIBERGLASS 
==, PIPE WRENCH 530. 


—_ = Does not gouge pipe 
ay Each coil increases friction 
=] ~T For more information write: 


“ғ 
j HOME PRODUCTS, Р.О. Box 7951 
Se Jupiter, FL. 33468-7951 


سے 


Wood Chippers’ Shredders, Stump Grinders. 
Also іп РТО. Literature Kit #15-18. 
1-404-768-9488. 


LATHES 


а  *Starting at $ 410 
++ Mills «Мейзів Books 
© «Precision Instruments 


3 Free Catalog 
513- == а number for orders) 


э U.F.O. TECHNOLOGY 
E The nuts-&-bolts of 

SPACE PROPULSION 
Authorative BOOK, 


DRAWING OF 
MOTHER SHIP $16.95 (US) Postpaid. 


FROM PHOTO FREE sample & info 
PETER HORSLEY PUBLICATIONS 


115 RIVERBIRCH CRES., S.E., CALGARY, CAN., T2C3MT1 


| plumbing needed, 


FREE, unlimited talk time. Anyone. Anywhere. | | 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
removes limescale from 
pipes, perfect for septics, moneyback quar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


ELECTRONIC POOL WATER PURIFIER. VIR- 
TUALLY ELIMINATE POOL CHEMICALS. 
CHLORINE-FREE SWIMMING FROM $399. 
CALL SAE, 1-800-225-0119. 


/ Home Appliance 
a Purifies Your Tap Water 


EU 1 Drinking Water 


| К -| Free Catalog 1-800-874-9028 | 


Waterwise" Inc 


<) PO Box 45984 Center Hill FL 33514-0459 


Quality Microwave TV Systems 
WIRELESS CABLE - ITFS - MMDS 
ATV - INTERNATIONAL - DIGITAL 
Amplifiers * Antennas * Books * Components 
Filters + Systems * Video Products 
a RF Frequency 1590 - 2700 MHz 

* Cable Haeady- МНЕ - UHF Outputs 
= SASE For "FREE" Catalog or Send $1 
PHILLIPS-TECH ELECTRONICS 
PO Box 8533 * Scottsdale, А2 85252 
ut dir ip lel ji "ORDER LINE 800- вво-ммо5 
5 Year Warranty FAX LINE 602- gay - -77 eu 
FREE SHIPPING Visa + МС * Amx * Disc + COD's * Oty Pricing 


DO YOU HAVE 
A PRODUCT OR 
SERVICE TO 
ADVERTISE IN 
POPULAR SCIENCE? 


FOR INFORMATION 
ON HOW TO REACH 
6.79 MILLION" 
READERS EACH 
MONTH 
CALL, FAX, OR 
WRITE US TODAY. 


| ы” 
| |) | 
ү А 


(800) 445-2714 
OR 


ey 
j 


(212) 779-5132 
oR 


(212) 779-5163 


(212) 779-5568 


2 PARK AVENUE 
NEW YORK, NY 
10016 


*1996 SMRE 


Rotary Engine 


5 | CHEVROLET WILL 
ШЕШ introduce its GM 
rotary engine as an op- 
tion for the Chevy 
Vega—heralding the 
beginning of the end 
for the piston engine. 
The Wankel engine will 
cost between half and 
two-thirds of a piston 
engine of similar power. 
For that reason alone, 
the Wankel is bound to 
take over from the pis- 
ton engine in future 
cars. Other advantages: 
light weight, small size, 
vibrationless running, 
low noise levels, wide 


100 THE NATION has begun to awaken to the importance of good 
ШШШ roads. In some cases, communities themselves are taking 


the lead; in others, states show the way with financed programs. 
The theories of John Loudon McAdam, who constructed roads of 

compacted layers of small stones (hence, macadam), and Thomas 
Telford, who modified McAdam's system by substituting a founda- 
tion of irregular broken stone, are highly influential.—May 1897 
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speed range, as well as 
low-octane fuel capa- 
bility.—May 1972 

Plagued by poor fuel 
economy and high emis- 
sions, the Wankel en- 
gine never achieved the 
success predicted for it. 
The 1974 oil embargo 
prompted GM to cancel 
its plans to produce a 
Wankel rotary. Mazda, 
however, has continued 
development with con- 
siderable success. Today, 
the company's RX7 
sports car 1s the only 
production car with a 
Wankel rotary engine— 
although it's now sold 
only in Japan. 


First Step for Popular Science 


| “ТнЕ POPULAR SCIENCE MONTHLY has been раа 
ШЕШ started to help on the work of sound wate 
public education, by supplying instructive 
articles on the leading subjects of scientific 
inquiry. We propose to give the undertaking 
a fair trial; but it will be for the public to 
decide whether the publication shall be con- 
tinued.” —May 1872 
Seven thousand copies of POPULAR SCIENCE'S 
inaugural issue were printed. By the end of the 


| following year, circulation had risen to 12,000. Today, that figure stands 


at 1.55 million. Topics for the first issue included: "The Study of Sociology, " 
"The Recent Eclipse of the Sun," and "Science and Immortality.” 


Do-Everything Camera 


50 EDWIN H. LAND, the 38-year-old 
ld] president of the Polaroid Corp., 
has invented a one-step process in which 
the camera does everything. With his 
camera, you snap the shutter and 

turn a knob; 60 seconds later, you have 
a finished, dry print.—May 1947 


Harnessing the Colorado 


"ТАЙ НЕКЕ ON THE Nevada-Arizona border, the 
ШШШ government proposes to construct a dam 
that will rise 735 feet above bedrock, creating a 
reservoir with a storage capacity of 31,000,000 
acre-feet. The largest in the world, the dam (visual- 
ized at right) will back up the Colorado River for 
80 miles.—May 1922 

Begun in 1930 and completed in 1936 in Black 
Canyon, some 20 miles south of the onginal site, 
Boulder Dam was renamed in 1947 to honor Presi- 
dent Herbert Hoover. Its reservoir, Lake Meade, 
still has the largest capacity of any U.S. reservoir. 
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'97 Ranger XL МАР; SuperCab XL T shown w/PEP 853A МВР $15,755. Tax, title extra. 


FORD RANGER STARTING AT 510980 Milk and cookies. Nuts and bolts. 


Rock and roll. These things go together. Toughness and fun? Unlikely, unless you're thinking Ford Ranger. 


And think about this: Ranger comes in a wide choice of body styles. All, of course, with horns and wheels. 
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